MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
KBaHTOBBIe IPHOOPBI M YCTPOHCTBA

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaenenHocts (npoduib): KBaHTOBasi U onTHUYeCcKasi 31eKTPOHUKA

dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 4

Cemectp: 8

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 8 cemecTp Bcero EayHuiib
1 Jlekuuu 20 20 yacoB
2 [IpakTryeckue 3aHATHA 14 14 4acoB
3 JlabopartopHbie paboThbI 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 50 50 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 30 30 4acoB
6 CamocTosiTesibHas paboTa 58 58 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO6111ast TPyZJ0eMKOCTh 144 144 4yacoB

4.0 4.0 3.E

OK3aMeH: 8 ceMeCTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 2016 or« 1 » 7 2017 1

JINCT COTJIACOBAHUM

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOoCcTH) 11.03.04 OneKTpoHWKA M HAHOA3MEKTPOHMKa, yTBepxkAeHHoro 12 maprta 2015 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

ripocdeccop kad. II1 B. H. [laBbii0B

3aBeayromumii obecreunBarolei Kad.
OI1 C. M. lllangapos

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

Hekan ®OT A. . BopoHuH
3aBenyroluii BeIMycKaroiieit kag.

oIl C. M. Illangapos
OKCIePThI:

npodeccop TYCYP, kadenpa 31 JI. H. Opnukos
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenbto M3ydeHHs1 AUCLUTUIMHBI SIBJISIETCS TIPUOOpeTeHHe CTyAeHTaM{ 3HaHWM 10 (u3nyecKuM
OCHOBaM  (PyHKIIMOHMPOBAaHHS TIPUOOPOB  KBAHTOBOM  3/IeKTPOHUKH, OINTHUECKOW MHKPO- W
HAHO3/IEKTPOHUKH, 00 MX OCHOBHBIX TapaMeTpaxX U XapaKTePUCTHKAX, YCOBHUSIX MPUMEHEHHs], a TaKKe
nproOpeTeHre HABBIKOB PEIeHHs] TUTIOBBIX 3aZiad TI0 pacueTy MapaMeTpPOB MePeuYrC/IeHHbIX MPUO0OpPOB B
TIPUIOKEHUH K HAayUHBIX M TTPUK/IAJIHBIM UCC/IeI0BaHUAM U pa3paboTKaMm.

1.2. 3agauy JUCIMIITAHBI

— 3ajauv AUCLIUILIMHBI 3aK/IF0YAI0TCS B CJIYIOLIEM:

— - W3yuYeHHe CTy[eHTaMU 3HaHUN O (PU3MUeCKUX Mpoleccax, MPOUCXOASIIMX B KBAaHTOBBIX
cucTeMax B yCJIOBUSIX HapylleHHus TePMOJMHaMHUUeCKOT0 PaBHOBECHsI, TTO/TYTIPOBOJHUKOBOM Marepuase U
CTPYKTypax Ha ero OCHOBe, B TOM UMCJie HAHOPa3MepHBIX;

— - M3yuYeHHWe MPUHLIUIIOB pabOThl COBPEMEHHBIX TIPUOOPOB KBAHTOBOM 3/IEKTPOHUKH, OTTO- U
HAHO3JIEKTPOHUKH T10 TeHepaliyy, prueMy U 1ipeobpa30BaHUI0 ONTUUECKOTO U3/TyUeHMs;

— - U3yueHUMe U OCBOEHHEe CTYJleHTaMH COBPEMEHHBbIX METOZOB OIMUCAaHUsI M aHau3a
3/1eKTPOHHBIX U ONTHYECKUX TIPOLIeCCOB B MOJYNPOBOJAHUKOBBIX reTePOCTPYKTypaXx;

— - OCBOEHHe CTy[eHTaMU TMOJXOJ0B K pelLIeHWI0 TUIMOBBLIX 3a/au IO pacueTy IapaMeTpOB
TIpr0O0-pOB KBAaHTOBOM 3/IEKTPOHUKHU U OTTO3/IEKTPOHUKH.

2. Mecto pucimiuinHeel B cTpyKrype OITIOII
HMucturiiHa «KBaHToBbIe mpuOopel U ycrpoiictBa» (B1.B.[IB.14.1) otHocuTcsi K O/ioKy 1
(BapuaTvBHas 4acTh).
[TpepwiecTByroMM  AUCLMIVIMHAMY, (DOPMUPYIOLMMM  HadajbHble 3HaHUS, SIB/ISIOTCSA
crienyomye aucLuIuiiHbl: KBaHTOBasi MexaHuka, MaremaTuka, Marepuanbl 3/71eKTPOHHOM TeXHUKH,
TBepjoTe/nbHas 571eKTPOHMKA, PU3MKa KOHeHCUPOBAHHOIO COCTOSIHUSI.

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCHUIL/THHBI

[Mporjecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUPOBaHKe C/IeAYIOLUX KOMIIeTeHI[UH:

— TIK-2 crocoOHOCThIO apryMeHTHPOBaHHO BbIOMpAaTh W peasr30BbIBaTh Ha TIPAKTHKe
3pPeKTUBHYIO METOAUKY SKCIIEPUMEHTAIbHOTO MCC/IeOBAHMS TADAMETPOB M XapaKTePUCTHK MPUOOPOB,
CXeM, YCTPOMCTB U YCTAHOBOK D3/7€KTPOHMKHM WM HAHO3/eKTPOHUKU Pa3IWyHOro (YHKLIMOHATbHOTO
Ha3HauYeHUs;

— [IK-5 roToBHOCTBIO BBITIOJIHSTH PacyeT U MPOEKTHPOBaHKE 3/IeKTPOHHBIX TTPUOOPOB, CXeM U
YCTPOMCTB pa3lMUHOIO (PYHKLMOHA/JBHOTO Ha3HAYeHHs B COOTBETCTBUM C TeXHHUYECKHWM 3aJjlaHUeM C
WCII0/Ib30BaHMeM CPeJICTB aBTOMAaTU3aLiuKu TIPOEKTUPOBaHUS;

B pe3synbraTte usyueHus JUCLAIUIMHBI CTYE€HT J0/DKeH:

— 3HaTh - QU3NUeCKoe CO/lep)KaHre SHePreTUUeCcKOro CrieKTpa KBaHTOBBIX CUCTEM U CTPYKTYP,
OCHOBHbIe TlapaMeTphl, OMKCHIBAKOIIME COCTOSIHWE STUX CHUCTEM U CTPYKTYp, a Takxke (Qusnueckue
TMPOLeCChI, MPUBOJSALLME KaK K HEPAaBHOBECHOMY MX COCTOSIHUIO, TaK M MPOLIECChI, HarpaB/eHHbIe Ha
JOCTIDKEHHEM DPAaBHOBECHOTO COCTOSTHMS; - THIIbI, apXUTEKTypy U (U3NUeCcKre TPUHIMITBI PabOoThI
KBAaHTOBBIX M OMNTO3/IEKTPOHHBLIX TOYIIPOBOAHUKOBBIX TMPUOOPOB /11 PErduCTpariii  ONMTUUYECKOTO
W3/lyYeHHsi, €ero TeHepaluM U TipeoOpa3oBaHWs Ha OCHOBE KPHUCTA/UIMYHECKUX TIPUOOPOB W
reTepoCTPYKTYP;

— yMeTb - TpeJBUJIeTb BO3MOXXHOCTU U3MEHEeHHs 37eKTPUUeCKHX M OINTUYeCKUX CBOWCTB
KBAHTOBBIX M ONTO3JIEKTPOHHBIX CTPYKTYP 3a CUET BBEJEHHSI B UX apXUTEKTYPY [JOMOJTHUTETbHBIX MUKDPO-
WIM HaHO3/IEMEHTOB, W3MEHEHHsl TOIOJIOTUHM, TeOMETPUM WM PEXUMOB pabOThI; - pPaCcCUUTHIBAThH
OCHOBHbIe MapaMeTpbl M XapaKTepUCTUKU MCTOYHMKOB HEKOT€PEeHTHOIO0 U KOTepEeHTHOIO HW3/1y4yeHwus,
W3rOTOB/IEHHBIX W3 ra3000pa3sHbIX W TBEP/OTE/bHBIX MaTepHa/ioB, a Takke (OTOAEKTOPOB, W Je/aTh
BbIBO/| O MPUMEHUMOCTH MX [JIs1 PelleHHsI WHKeHePHO-TeXHUYEeCKOW 3a/laud; OLeHUBaTh MPUTOJHOCThb
MaTepHuaia Ajis WU3roToBjieHus 3(P(eKTUBHBIX CBETOJUOJOB, /a3epOB M [APYrMX NPUOOPOB KBaHTOBOM
3/IeKTPOHHKU U OINTO3JIEKTPOHWKY;

—  BJIafeTh - CTIOCOOHOCTBIO K 0000IIeHHI0, aHA/TM3y U BOCIPUSATUI0 MHPOPMALIMH, IOCTaHOBKE
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11eJT1 ¥ BBIOOPY TyTel ee OCTYKEHHUS TIPY PEIlieHUH 3a/jau CO3/jaHust TPUOOPOB KBAHTOBOM 3/IEKTPOHUKU
Y ONTO3/IEKTPOHMKH; - (U3MUeCKMM M MareMaTUuyecKWM arrapatoM COBDEMEHHOM OITHYeCKOW
HAHO3JIEKTPOHU-KU, € OCHOBHBIMH TEXHOJIOTHYECKMMU METO/IaMU U3TOTOBJ/IEHUS TIPUOOPOB; - HAaBBIKAMHU
10 OpraHM3al[iu U TIPOBe/IeHUI0 JKCIIePUMEHTA/IbHbIX MCC/eJOBaHUIN MPUOOPOB KBAHTOBOW OITHKU U
ONTO3/IEKTPOHMKM; - HaBblKaMM M MeTOJaMH MNPOEKTUPOBaHUSI M KOMIBIOTEPHOTO MO/eTUPOBaHUS
NIpUOOPOB KBAaHTOBOM 3/IEKTPOHUKH U OTITO3/IEKTPOHUKH B MUKPO- WJIM HAHO3/IEKTPOHHOM UCTIOTHEHUH.

4. O0beM ANCHMILIMHBI M BUABI Y4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBisieT 4.0 3aueTHbIX eJUHMIIBI U TIpeJCTaB/ieHa B
Tabmune 4.1.
Tabsmura 4.1 — TpyA0eMKOCTb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl
8 cemecTp
AynutopHblie 3aHSTHS (BCEro) 50 50
Jlekiun 20 20
ITpakTryeckure 3aHITHS 14 14
JlabopartopHbie paboThI 16 16
W3 HUX B UHTepaKTUBHOU (opme 30 30
CamocrosiTenbHasi pabota (Bcero) 58 58
OdopmiieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 12 12
ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 8 8
[ToaroToBka K mpakTUUeCKUM 3aHSITHSIM, CEMAHapam 38 38
Bcero (6e3 3k3ameHa) 108 108
IToaroroBka u ciaua 5K3amMeHa 36 36
OO111ast TPYJ0EMKOCTh U 144 144
3aueTHble EqvHULIBI 4.0 4.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jenbl AMCHUNIMHBI U BU/bI 3aHATUHMN
Pa3zesnbl AUCLUTIMHBI U BU/IBI 3aHSITUM TIpYUBeZeHbI B Tabnmiie 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI ¥ BUZBI 3aHATUN

. . z
A o
= 5 t}
=R © 5]
T @ - ) S =
a°] o]
o0 = = o I L2 <
~ < U = =
s g % T = =
¥
Has3BaHus pas/ie/ioB JUCLUITAHbI = £ = = 2 3 & &
= 2 2 E 850 = E
o~ I3~} o U oM jmi E
E o, = Mm & S 2
< o 9 e SIS
I, =} )
3G
)
8 cemecTtp
1 ®dyHaaMeHTabHbIE 3/IEKTPUUYECKUE U 4 2 0 11 17 |IIK-2, TIK-5
ONTHYeCKHe CBOMCTBA MaTepuasoB
KBAaHTOBOW 3/IEKTPOHUKU U
OITO3J/IEKTPOHHKH.
2 ['eHepatopel KOrepeHTHOI'0 4 3 4 10 21 |IIK-2, IIK-5
ONTHUYECKOTO U3/TyUYeHHsI Ha OCHOBE
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HepaBHOBECHBIX KBAHTOBBIX CUCTEM.
3 VICTOYHMKY HEKOTepPEeHTHOT0 4 3 4 11 22 |IIK-2, [IK-5
OITUYECKOI0 U3/Iy4eHUs: Ha OCHOBe
TIOTyTIPOBOJHUKOBBIX MPUOOPOB U
reTepoCTPYKTYP.
4 ®oTONpPHUEMHUKY ONITUYECKOrO 4 4 4 14 26 | IIK-2, [IK-5
W3J/Iy4yeHus] Ha OCHOBe
TO/TYTIPOBOJHUKOBBIX TTPUOOPOB 1
reTepoCTPYKTYP.
5 Mogynsitopsl U iepyieKTOpbI 4 2 4 12 22 |IIK-2, [IK-5
ONTUYECKOTrO MU3/TyYeHHsI Ha OCHOBe
TBepPZbIX U )XUJKUX KPUCTAJIIOB.
Wtoro 3a cemectp 20 14 16 58 108
Wtoro 20 14 16 58 108
5.2. CopeprkaHue pa3/jei0B AMCLUIIMHEI (110 JeKI[UsIM)
CopeprkaHuye pa3/esioB AVCLUIIIVH (T10 JIeKLKSIM) TIpHBeJieHo B Tabsurie 5.2.
Tabnuua 5.2 - CopepskaHue paszienoB JUCLUIIMH (TI0 JIEKLIHSIM)
g g
Hassanus pasienos CopepykaHue paszesioB JUCLIMIIIMHEI 10 % . E %
JIEKLIMSIM g g g
= | B3
- o ™
8 cemecTp
1 dyHpameHTaIbHBIE /IeKTPUYECKHe | DHepreTUueCKU U JOJTMHHBIN CIIeKTP 4 [TK-2, ITK-
Y ONTHUYEeCKHe CBOMCTBA MaTepuajioB | TBepJOro Tesa. MexaHHU3MBI 5)
KBaHTOBOU /IEKTPOHUKHU U 3JIEKTPOIIPOBOAHOCTU B KPUCTa/UlaxX U
OITO3JIEKTPOHUKU. crioco6bl yrpaieHust ero. TeH30pHbIN U
CKaJISIpHBIN criocoOwl ormcanus. [Tagenve
CBeTa Ha rpaHuLly pasgesa: KO3(QQULIMeHT
OTpa’keHus1, KO3(PULIMEHT 0JIsIpU3aLivy,
NI0/IHOe BHYTPeHHee oTpakeHHe. J(pdeKT
[IBy/TyderipesioM/IeHUsI B @aHU30TPIIOHBIX
cpefiax U ero ciefcTByst. Judpakiys
Bynbga — Bparra. Paccesinue cBeta 1o
Kowmrmitony, no Pamany, CTOKCOBCKOe 1
aHTUCTOKCOBCKOe paccesiHue.
OtpaykeHue, Npe/ioM/IeHUe U pepakLus
CBeTa. YTpaB/ieHHe ONThUYe CKUMU
CBOWCTBaMH CpeZibl.
Ntoro
2 I'eHepaToOpbl KOTEPEHTHOTO [TapameTpsl U3nyyaroLUX Cpef,. IK-2, TTK-
ONTHUYECKOTO U3/TyUeHHUs] Ha OCHOBEe | YTIpaB/eHHe BpeMeHeM U3/1ydaTebHON 5
HepaBHOBECHBIX KBAHTOBBIX CUCTEM. | PEKOMOWHALIMY B MTPOBO/S-IL{UX Cpe/jax.
[TpyHLMI TOCTPOEHUS ONITUYEHCKOTo
reHeparopa. CrioHTaHHOe U
BBIHY)K/IEHHOe U3J/lyuyeHHe aroMa,
K03 duLMeHThl DWHINTelHa. [TumosibHast
MO/IeJIb U3/Iy4eHUs aTomMa. MexaHu3Mbl
YILIVPEeHUs CIIeKTpa U3/1y4YeHUsl.
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Bo30y>kieHrie KBaHTOBOW CHCTEMBI
HaKauKol, cxeMbl HakKayku. OnThueckre
Pe30HATOPhI: TIPUHLIUTT paboTHI,
rapaMeTphl, CIIEKTP YacTOT U ero
yuivpeHue. CBOMCTBa M/10CKOTO
pe3oHaropa. Mozel pe3oHatopa ®abpu —
ITepo u ux cBoiicTBa. [TnaHapHbIN
[IA37IeKTpUUeCKri BOMHOBOZ,. Jla3epsl Ha
KBAHTOBBIX sIMaX M KBAHTOBBIX TOUKAX.
O0630p KBAaHTOBBIX ITPUOOPOB
ONTHUYECKOTO Jrara3oHa

HToro

3 VICTOYHMKY HEKOT'epeHTHOI0
ONTUYECKOro M3/y4eHUs] Ha OCHOBe
TIOTyTIPOBOJHUKOBBIX PUOOPOB U
reTepoCTPyKTyp.

KoHCTpyK1Ms 1 mapameTpbl
TO/TyIIPOBOJHUKOBOIO CBETOAMO/A.
[TpyHLMIIBI TOBBIIEHHS] TapaMeTpPOB
CBETO/JMOZIOB 3a CUeT KBAHTOBLIX 5IM U
cBepxpeleTok. CrieKTp U3ayuyeHust U
JivarpaMmma HaripaB/JIeHHOCTH CBETOZMO/a
Ha reTepocTpykTrypax. bparroBckue
oTpakaTe/y, CJIOU pacTeKaHUs,
OrpaHUuKMBalOLIMe CJIOU.
Mukpope3oHaTop B CBeToAuOAaX. TUIbI,
rapamMeTpbl ¥ KOHCTPYKLIMY CBETOJVO/0B
C KBAHTOBBIMU SIMaMU U
CBepxpelleTKaMH.

HNToro

[1K-2, ITK-

4 ®OTONPHUEMHUKHN ONITUYECKOTrO
W3/Iy4eHUs] Ha OCHOBe
TIO/TYTIPOBOJJHUKOBBIX ITPUOOPOB 1

reTepoCTPYKTYP.

®oTOpe3UCTHUBHBIN U
(hoToBONMBTaNUECKUI TIPUHIUTIBI
perucTparyy orTU4eCcKoro U3mydyeHusl.
[TonsiTHEe (HOTOMPOBOIUMOCTH, ee
MeXaHU3MbI U NapaMeTphbl.
®doTtoBosibTanueckue 3QGheKThl B

MOy NpoBOAHUKaX. Turiel HoTo3C,
MeXaHH3MbI UX (HOPMUPOBaHUS U
OCHOBHbIe nlapameTpbl. baprepHas
¢botosac. PoTose-TeKTOPbl Ha KBAHTOBBIX
siMax ¥ cBepxpelleTkax. JlaBUHHbIe
(dhoTozeTeKTOPhI HA CBEPXpeLLeTKaX.
[Tapa-meTphbl ¥ KOHCTPYKLIMU
($h0TO/IeTEKTOPOB pa3/TMUHbIX THUIIOB U
Ha3HaueHuH. [IlymoBbIe cBOMCTBa
MOJTyIPOBOJHUKOBBIX (hOTO/I€TEKTOPOB.

HToro

TIK-2, TTK-

5 Mopynsatopsl U fiedyieKTopbl
ONTUYECKOro M3/y4eHUs] Ha OCHOBe
TBepAbIX U )KUJKUX KPUCTAJIJIOB.

OnTtryeckasi akTUBHOCTb KPUCTA//IOB U
yTpaBsJieHHe €10 C [IOMOILbIO
3/IeKTPUY€eCKOTO TIOJIS.
ONeKTpoOoNTHYeCKUi SPQPeKT U
¢boTOyNpyrocTh B KpUCTasIax.
Ontuueckue 3¢ ¢heKThbl B KBAHTOBBIX
Toukax. KBaHTOBO-pa3mepHbiii 3(pekT
IIITapka. MoaynsaTopbl Ha OCHOBE
3/1eKTPOONTUUeCKUX 3 deKToB. Moayns-

[1K-2, ITK-
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TOpbI Ha KBAHTOBBIX siMaX. JKuKue
KPUCTaJL/Tbl, UX CBOMCTBA. [IprMeHeHne
JKUJKUX KPUCTAJIOB J1J1 MOAY/SILIUU
CBeTa U ero OTKJIOHeHHUSI.

HToro 4

Wroro 3a cemecTp 20

5.3. Pa3genbl AMCHUIUIMHBI M MEX/UCIMIT/IMHAPHBIE CBS3M C 00ecneurnBarIUMH (MPeAbIAYIMMHI)
4 o0ecnieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA
Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreurBaromMu (TpeabIAyIuMK) 1
obecrieuriBaeMbIMHU (TIOC/IEAYIOLMMU) JUCIIUTUTMHAMU TIpeJCTaB/IeHbl B Tabmuie 5.3.
Tabsura 5.3 - Paszesnibl AUCIUTUTUHBI M MEXK/IUCIIUITAHADHBIE CBSI3U

Ne pa3zenoB JaHHOW JUCLIUMTIIMHBI, /151 KOTOPBIX
HeobOxoauMOo H3ydeHre 06eCreurBaroIuX U

HanmeHoBarye JUCLINH obecrieunBaeMbIX AUCLUTITAH
1 2 3 4 5
[IpepmecTByroLMe JUCLUTIIMHBI

1 KBaHTOBast MexaHHUKa + +
2 Maremaruka + + + + +
3 MarepuaJibl 3/1eKTPOHHOW TeXHUKH + +
4 TBepzoTenbHas 3/IeKTPOHUKA + + + + +
5 @u3MKa KOHJeHCUPOBAHHOTO COCTOSTHUS + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX NpPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN
nipe/icTaB/ieHo B Tabsurie 5.4

Tabmuma 5.4 — CooTBeTCTBHE KOMITETEHLMH W BWJIOB 3aHSTHM, (QOPMHUDYeMbIX TPH HW3yueHUU
VCLIATITUHBI
Buppl 3aHATHI
x = =
s = o
= o o]
= = I}
= T o =%
=) g <
o = A oS
5} = L L =
E =1 = o 5 @®opMbI KOHTPOJIS
= z S =, 5
= ot 7} o =
S = ) = o
N = 5 o
E a, =1
% o 3,
34 O =
=) S 5
O
I1K-2 + + + + JKk3ameH, OTueT 110
naboparopHoii pabore,
Onpoc Ha 3aHATHsIX,
Pecdepar
I1K-5 + + + + Jk3aMeH, OTueT 110
naboparopHoii pabore,
Ornpoc Ha 3aHATUSX,
Pedepar

6. IHTepakTHBHBbIE MeTO/AbI ¥ (JOPMbI OpPraHU3aI[UH 00yUeHH A
TexHOJIOTMH WHTePaKTMBHOro 00OyueHWs MpH pasHbIX (JOpMax 3aHATHH B yacax IPUBEEHbI B
tabmuie 6.1
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Tabmuia 6.1 — TexHO/MOrMM UHTEPAKTUBHOTO 00yUeHHs PY Pa3HBIX (opMax 3aHATHNA B Uacax

WHTepakT
VHTepakTyBHbBIE NHTepakTrBHbBIE
MeTtonpbl VBHBbIE Bcero
TIpaKTHUecKue 3aHsATUsI | JlabopaTopHbIe 3aHSATHS
JIeKLIUU
8 cemecTp
Pabora B KoMaH e 10 10 10 30
I'T-meToBI
Perienue cuTyalMOHHBIX
3a/a4
Wroro 3a cemecTp: 10 10 10 30
Ntoro 10 10 10 30
7. JIabopaTopHbie paboThI
HanmeHoBaHue 1abopaTopHbIX paboT rpuBefeHo B Tabnuiie 7.1.
Tabsura 7. 1 — HaumeHoBaHHe 1ab00paTOPHBIX paboT
4 L =
B L =
3 = 0
g T
5) E = =
Ha3Banus paszesos HaumeHoBaHue 1abopaTopHbIX paboT g e
=
S
= 53
- s
8 cemecTtp
2 T'eHepaTopbl KOTEPEHTHOTO - OnpegeneHue MWPHHBI 3aripellleHHON 4 [TK-2, TIK-
ONTUYECKOTO M3/IyYeHUs] HA OCHOBE | 30HBbI MOTYIIPOBOJHMKA METOIOM 5
HepaBHOBECHBIX KBAHTOBBIX CUCTEM. | TEMIIepaTypHOI0 CKaHUPOBAHUS
(s1aboparopHasi yCcTaHOBKA).
Ntoro
3 VICTOYHMKY HEKOTepEeHTHOT 0 UccnenoBanue CBOWMCTB p-n nepexosia B [TK-2, TIK-
OTITUYeCKOTO U3/TyUeHUs] HA OCHOBe | TTpUOOopax OITO3/IeKTPOHUKH 5
TIOTyTIPOBOJHUKOBBIX MPUOOPOB U (KOMIIBIOTEPHOE MOZe/IMpOBaHue)
reTepoCTPyKTYyp. Vtoro
4 ®OoTONpPHUEeMHUKY ONTUYECKOrO - CBoiicTBa ¥ apaMeTpbl [TK-2, TTK-
W3/ly4eHUs1 Ha OCHOBE (hoTONpPOBOJUMOCTH 5
TO/TYTIPOBOJHUKOBBIX TTPUOOPOB 1 TM0JTyIPOBOJHUKOBBIX (hOTOPE3UCTOPOB
reTepoCTPyKTyp. (s1aboparopHasi yCcTaHOBKA).
Ntoro 4
5 Mopynsatopsl U fiedieKTopbl - UccnenoBanve aHU30TPONIMU 4 [TK-2, TIK-
OMTHUYECKOTO U3TyUeHUs] HA OCHOBE | ONITUUECKUX CBOMCTB KPUCTAJITIOB 5
TBEPAbIX U )KUJKUX KPUCTAJI/IOB. HHoOaTa mTHs (KOMITBIOTEPHOE
MO/Ie/IMPOBaHUe).
Ntoro 4
Wtoro 3a cemecTp 16

8. IlpakTHUeckue 3aHATHUA (CEeMHUHAPBHI)
HanMeHoOBaHVe MpaKTHUeCKUX 3aHATHH (CeMMHApOB) MpUBeeHo B Tabuie 8.1.
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Tabmura 8. 1 — HanmeHoBaHMe MPaKTHYeCKUX 3aHATHMN (CeMUHApPOB)

Hassanus paszenos

HavmeHoBaHMe TIpaKTUUe CKUX 3aHATHH
(cemuHapoB)

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMITeTeHLIUU

8 cemecTtp

1 ®dyHameHTanbHbIe 31eKTpUYecKue
Y OITUYeCKre CBOMCTBA MaTepuasoB
KBaHTOBOU 3/IeKTPOHUKU U
OITO3JIEKTPOHUKH.

Ob6cy»xeHue MPUPO/bl B3aUMOZeMCTBUS
CBeTa U TBepZl0ro TeJia: MajieHre CcBeTa Ha
rpaHuLly paszena (ko3¢ duieHT
OTpa’keHUs1, KO3(PULIMEHT MoJIsIpU3aLivy,
TI0JTHOe BHYTPEHHee OTpa)keHHe).
Sddekr aBynyUeripesiomieHus B
aHU30TPOIHBIX CPeZlax U ero CIe[CTBUSI.
Iudpakius Bynega — bparra. Pelenne
3a/]ay Ha TI0/IHOe BHYTPeHHee OTpakeHUe
v pudpakuuto Bynbda — Bparra.
MexaHU3MBbI paccesiHUs cBeTa (110
KomnTony, no PamaHy, CTOKCOBCKOe 1
aHTHCTOKCOBCKOe paccesiHue). PelieHue
3a/jay Ha /IByuenpesiom/ieHe B
OZJTHOOCHBIX KpUCTasliax.

N

Htoro

ITK-2, ITK-
5

2 I'eHepaToOpbl KOTEPEHTHOTO
OMNTHUYECKOr0 U3/TyUeHUs] Ha 0CHOBe
HepaBHOBECHBIX KBAHTOBBIX CUCTEM.

OO6cyxeHre MeXaHU3MOB U3/TyUeHHUsT
CBeTa TBepAbIMU TeraMu. [IpUHLIUTIBI
ympaB/eHUs U3nydarenbHON
pekoMOWHaLMel B IPOBOJSIMX Cpeax.
PemieHuie 3a/1au Ha BbIUMC/IeHYe T1apa-
MeTpPOB KBaHTOBOH 3(heKTuBHOCTH
IMUCCUU U3TyueHusi, Ko3hULMeHTOB
OntnmmreiiHa. O6cykaeHre CBONCTB
ONTHUYECKUX Pe30HATOPOB: MPUHLIUI
paboThl, MapameTphbl, CIIeKTP Yac-TOT U
ero ymmpeHue. Mozl pesoHatopa ®abpu
— Ilepo u ux cBoricTBa. Pelienue 3asau
Ha BBIYKC/IEHHe COOCTBEHHBIX YaCTOT U
IIMPUHBI IMHUU U3Ty4YeHHUs] OTKPBITBIX
pe3oHaTopoB. [IpocMOTp pUCYHKOB,
JarpaMm, Tabsui] 1o rnapaMeTpam
n1a3epoB.

HToro

[1K-2, ITK-

3 VICTOUHUKMU HEKOrepeHTHOI0
OINTUYECKOr0 U3/IyYeHUs: Ha OCHOBe
TIOTyTIPOBOJHUKOBBIX PUOOPOB U

reTepoCTPYKTYP.

O6cy>xaeHre TTPUHLIIOB YTy YIIeHHS
rapaMeTpOB CBETOAMO/IOB 3a CUeT
BBe/IeHUsT KBAaHTOBBIX SIM U
cBepxpeleTok. CrieKTp U3ayuyeHus: U
JiarpamMMa HarpaB/IeHHOCTH CBETOAMOA
Ha reTepoCTpyKTypax. PelieHue 3aau Ha
BBIUKC/IEHHE TTapaMeTPOB CBETO/IMOZOB C
KBaHTOBLIMU SIMaMH. OTPaHUYMBALOIIIHe
ciou. TIpenmytniecTBa OT MpYIMeHeHUs B
KOHCTDPYKIMM CBETO/IMO/IOB OTITHYECKOTO

[TK-2, ITK-
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MUKpOpe30oHaTopa. [I[pocMOTp pHUCYHKOB,
JMarpaMm, TabJTuI] 10 rapaMeTpaM
CBETOJJMOZOB Pa3/IMUYHOrO THIIA.

HToro

4 ®OTONPHEMHUKU ONITUYECKOIO
W3/ly4eHUs] Ha OCHOBe
TIOTyTIPOBOJHUKOBBIX MPUOOPOB U
reTepoCTPyKTYyp.

OO6cy»XieHre mapaMeTpoB
(bOTOAEeTEKTOPOB HAa OCHOBE
(hoTOTIPOBOJUMOCTH U OapbepHO
doTo37C. PertieHne 3a/jau Ha BEIUKC/IEHHE
(OTOUYBCTBUTELHOCTH [IETEKTOPOB Ha
OCHOBe (POTOMPOBOAUMOCTHU U BapbepHOit
¢boTosac.ObcyxaeHre IpUpO/IbI IIyMOB
Pa3IMUHBIX TUTIOB. PellleHue 3azau Ha
BBIUKC/IEHHE YPOBHS IIYMOBOTO
HarpspKeHUs1 TIPU AeHCTBUN HaTIPSDKEHMSI.

[1K-2, ITK-

OO6cyxeHre mapaMeTpoB
(boTOAEeTEKTOPOB HAa OCHOBE
(hoTOTrIPOBOAUMOCTH U OapbepHO
doTo37C. PertieHne 3a/jau Ha BEIUKC/IEHHE
(OTOUYBCTBUTEILHOCTH [I€TEKTOPOB Ha
0CHOBe (hOTOTIPOBOAUMOCTH 1 bapbepHOi
doTosac.ObcyxeHre IpUpO/bI IIyMOB
Pa3IMUHBIX TUTIOB. PellleHue 3azau Ha
BBIUKCJ/IEHHe YPOBHSI IIIyMOBOTO
HarpspKeHUst TIPU AeHCTBUN HaTIPSDKEHMSI.

HToro

5 MogynsiTopsl U ieyieKTOpbl
ONTHUYEeCKOIr0 U3/TyueHUs1 Ha OCHOBe
TBepAbIX U )KUIKUX KPUCTAJLJIOB.

Ob6cyXeHre MeXaHU3MOB H3MeHeHUsI
OTTHYeCKUX CBOMCTB KPUCTAJUIOB MOJ,
HanpspKeHUeM, a TakKe MeXaHU3MOB
3JIEKTPOOTPaXkKeHHs U

nepexoza dpefepucka B )KULKUX
KpucTasiax.Pellienue 3aa4 Ha
BBIUHC/IEHHE [1eMCTBYIOLMX HalpPsyKeHUN
B TBeP/BbIX TeJlax U KUAKUX KpUCTallax.

3JIGKTPOIIOI/IO€HNS B KBAHTOBBIBX SIMdX,

ITK-2, ITK-

Ntoro

Wtoro 3a cemecTp

14

9. CamocTosiTe/IbHas1 padoTa

Buzpbl camocTosiTennbHOM paboThl, TPYA0eMKOCTh U (hopMUpyeMble KOMITeTeHLIMH TpeJCTaB/eHbl B

Tabmuie 9.1.
Tabmumua 9.1 - Busibl caMOCTOSITeIbHOM paboThl, TPYI0€MKOCTb U (JOpMHUpyeMble KOMITeTeHL[UH
g L =
= L =
S = =
~ v T
Buzpl camocTrosTe/bHOU < > O
Ha3saHnus paszenos QE_, = =y @opMBbI KOHTPOJISA
paboTbI 3 s g
S8 g =
=¥ e 2
= ©
8 cemecTtp
1 ®yHaaMeHTaIbHbIe IToaroroBka K 5 IIK-2, Onpoc Ha 3aHATHSIX,
3JIeKTpUYecKue U [paKTUYeCKUM 3aHATUSAM, [TK-5 Pedepat, Dx3ameH
OITHYeCKHe CBOKCTBA ceMUHapaM
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MaTepHaioB KBAHTOBOM ITpopaboTKa JIeKIMOHHOTO 6
/IeKTPOHUKU U Marepuasa
ONTO3/1eKTPOHUKH. Vitoro 11
2 I'eHepartopsl [Togroroeka K 10 |TIK-2, Ornpoc Ha 3aHATUSIX,
KOT'epeHTHOI'0 TpaKTUYe CKUM 3aHATUSM, [1IK-5 Ortuet 110 1abopaTopHOM
ONTUYECKOrO U3/IyYeHUsl | CceMrHapam pabore, Pedepar, Dx3ameH
Ha OCHOBe Vitoro 10
HepaBHOBECHbBIX
KBaHTOBBIX CHUCTEM.
3 VcTouHuKHU [Togroroeka K 7 LomarirHee 3aaHue,
HEKOT'epeHTHOI0 MpaKTUYe CKUM 3aHATUSIM, Ortuet 110 1abopaTopHOM
ONTUYECKOr0 U3JIyYeHUsl | CceMrHapam pabore, Pedepar, Dx3ameH
Ha OCHOBE OdopmeHre O0TUETOB T10 4
TOJTyTIPOBOAHUKOBBIX
O/1yHPOBOAHUKO naboparopHbIM paboTam
npubOpoB U
reTepoCTPYKTYP. Hroro 11
4 ®OTONPHUEMHUKU ITogrororka K 10 |TIK-2, Ornpoc Ha 3aHATUSIX,
ONTHUYECKOr0 U3/IyUeHUs1 |[pakKTUYeCKUM 3aHATUAM, ITK-5 Otuet 110 1abopaTopHOi
Ha OCHOBe ceMHHapam pabore, Pedepar, Dx3ameH
HOH%'HPOBOAHHKOBHX OdopmreHre 0TUETOB 110 4
npu B U
prbopo nabopaTopHbIM paboTam
reTepoCTPyKTYyp.
Ntoro 14
5 Mozynsatopsl 1 [Togroroeka K 6 [1K-2, Ornpoc Ha 3aHATUSIX,
JehneKTopbl ONTUYECKOTO | TIPAKTUUeCKUM 3aHSITUSIM, [1IK-5 Ortuet 110 1abopaTopHOM
W3/ly4eHUs1 Ha OCHOBe ceMHHapam pabore, Pedepar, Dx3ameH
TBEPABIX U )KUIKUX
PA A ITpopaboTKa JIeKIIMOHHOTO 2
KPUCT B.
prcTasio Marepuasna
OdopmreHue 0TUETOB T10 4
naboparopHbIM paboTam
Ntoro 12
Wtoro 3a cemecTp 58
IToaroroBka u caua 36 JK3aMeH
9K3amMeHa
Wtoro 94

9.1. Bonipocs! A/ NOATOTOBKHU K NPAaKTUYeCKUM 3aHATUSIM, CEMUHapaM
1. ®opmupoBaHHe 30HHOTO CMEKTpa TBEPAOr0 Tesa, BO3MOXXHOCTH YIIPaBIeHUS UM.

W

THIIA.

Nk

[ToHsiTve MeTacTabUIbHBIX COCTOSIHUM, BpeMeHH peJlakCcaliiu.
KosddurmeHT ycuneHuss THBEpPCHOW Cpefioi, CBOMCTBA ONTHYECKOrO pe30HaTopa OTKPhITOrO

9.2. TembI J1aGopaTopHBIX padoT

Turbl GOTOMPOBOAUMOCTH, €e OCHOBHbIE TTapaMeTpPhl U XapaKTePHUCTUKHU.
[MousiTHe ko3 duieHTa ycuneHus: GoTONPOBOJUMOCTH.

Turel hoTo37C. MexaHu3M nosiB/ieHus: bapbepHOU hoTo3/C.
®oTo/1eTEKTOPHI HA OCHOBE KBAaHTOBBIX SIM U CBEPXPeIIeTOK.

d®opMupoBaHUe 30HHOTO CIeKTpa TBepZOoro TeJla, BO3MOXXHOCTH yIIPaB/Ie€HUsS UM.

[NoHsiTHEe MeTacTabM/IbHBIX COCTOSTHUI, BpeMeHU peJlaKCalliu.
KosddunmeHT ycuneHus: THBePCHOU Cpefibl.
CBoiicTBa ONTUUECKOTO pe30HaTopa OTKPBITOTO THUIIA.

b=
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10. KypcoBasi padora (nmpoekT)

He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabnuiia 11.1 — basiibHbIe OLIEHKU [/l 37IEeMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MaxkcuManbHbIN MaxkcumanbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTe/IbHOCTH Mexay 2KT v Ha ceMecCTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
8 cemecTtp
Ornpoc Ha 3aHATUSAX 8 8 8 24
Otuer 110 J1Tab0OpaTOPHOM 7 7 7 21
pabore
Pedepar 8 9 8 25
VToro MakCcumyM 3a 23 24 23 70
Tepro/,
JK3aMeH 30
Hapacraroym utorom 23 47 70 100
11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabuije 11.2.
Tabsura 11. 2 — ITepecueT 6asi/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
bannbl Ha jaTy KOHTPOIBHOM TOUKH Orenka
> 90% OT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT 4
Ot 60% 10 69% OT MakcMManbHOW CyMMBbI OasioB Ha gary KT 3
< 60% OT MakCMMasbHOM cyMMbI OainoB Ha fgaty KT 2

11.3. ITepecuer cyMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL|€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEXIYHAPOAHYIO OLIeHKY Tpe/cTaB/eH B Tabmuiie

11.3.

Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,
Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIM Ouenka (ECTS)
9K3aMeH
5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1uHO)
85-89 B (oueHn xopoL110)
4 (xopoLLo) (3auTeHO) 75 -84 C (xoporuo)
70 -74 D( )
OBJIETBOPUTEBHO
3¢ Y ) 65 - 69 A P
OBJIETBOPUTEJILHO) (3aUTEHO
i P 60 - 64 E (mocpencTBeHHO)
2 (Hey#OB/IETEODUTEILHO) (He Hwxe 60 6asnoB F (HeymoBneTBOpUTEJILHO)
3aUTEeHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. TuxtuH, Anekcanap HukonaeBuu. KBaHTOBasi M onTUyeckasi 3/ieKTpoHuKa [Tekcr] : yueOGHUK
asist By3oB / A. H. ITuxtun. - M. : Abpuc, 2012. - 656 c : wi. - bubmuorp.: - ISBN 978-5-4372-0004-9 :
YK 621.373.8(075.8) 621.383(075.8) PYB 621.373 (Hanuuue B 6ubmoteke TYCYP - 42 3k3.)
2. ®usnueckre OCHOBBI OMTO3EKTPOHUKU: YueOHoe mocobue / daBbigoB B. H. - 2016. 139 c.
[DnekTponHbIii pecypc] - Pexkxum poctyma: https://edu.tusur.ru/publications/5963, mara obpatieHus:
09.03.2017.

12.2. lono/siHuTe/IbHAA IUTepaTrypa

1. ManbiueB, Bnagumup AnekcanapoBuu. OCHOBbI KBaHTOBOW 3/IeKTPOHUKM U Jla3epHOM
TeXHUKH : YueOHoe rmocobue st By30B / B. A. Manebiies. - M. : Beiciias mkosa, 2005. - 542[2] c. : un.,
Tabn. - bubmmorp.: c. 536-539. - ISBN 5-06-004853-5 : 295.24 p. YK 621.373.8(075.8) (Hanuuue B
ounbmioreke TYCYP - 38 3k3.)

2. Bopucenko, Buktop EBrenbeBnu. HaHosnekrponuka [Tekct] : yue6HOe rtocobue st By30B /
B. E. bopucenko, A. UI. BopobreBa, E. A. ¥YTkuna. - M. : BUHOM. Jlaboparopust 3Hanuii, 2012. - 224
c. : un. - (Hanorex"onorun). - bubmuorp. B KoHije uacteil. - ISBN 978-5-94774-914-4 : YIK 621.382-
022.532(075.8) (Hanuuue B 6ubmoreke TYCYP - 81 3k3.)

3. MWrnHaroB, Anekcanzp Hukomaepuu. OnTossieKTpoHUKAa W HaHO(MOTOHHKA [TekcT] : yuebHOe
nocobue anst By30B / A. H. UrHaros. - CII06. : Jlans, 2011. - 539, [5] c. : un. - (YueOHUMKH /151 BY30B.
CrierjuanbHast uTepatypa). - bubmuorp.: c. 526-530. - ISBN 978-5-8114-1136-8 : ¥/IK 621.383(075.8)
621.383-022.532(075.8) (Hanuune B 6ubmmoreke TYCYP - 15 3K3.)

12.3 YueOHo-MeTogUUEeCKHE TT0CO0HA

12.3.1. O6sa3aTenbHBIE YUe0OHO-MeTOHYECKHE M0Co0us

1. [aeeigoB B.H. ®usnueckre 0CHOBBI ONTO3/IEKTPOHUKU: YUueOHO-MeToAuuecKoe rmocobue ajis
CaMOCTOSITe/TbHOM paboThl CTY/IeHTOB HarlpaB/ieHUH TOATOTOBKU « IHPOKOMMYHUKAI[MOHHbIE TEXHOIOTUU
Y CUCTeMBbI CBsi3U» U «KBaHTOBBIE U OMITO3/IEKTPOHHBIE TTPUOOPHI U yCTpoiicTBa» / [IaBbizoB B. H. - 2016.
92 c. [OnekTpoHHbIH pecypc] - Pexxum poctyna: https://edu.tusur.ru/publications/5964, nara obpaieHus:
09.03.2017.

2. [aebiioB B.H. lV3mMepeHue IIMpHUHBI 3ampeleHHOW 30HbI TOJYNPOBOJHUKA METOZO0M
TeMIiepaTypHOTO CKaHMpOBaHUs. YueOHO-MeToinWyeckoe mocobue K saboparopHoi pabore. Tomck:
TYCYP, 2013. — 10 c. [OnekTpoHHbI# pecypc]: PykoBozacTBO K jjabopaTopHoii pabore. — Tomck: Tom. roc.
VH-T cucTeM ympaBieHusi u paguoviekTpoHuku (TYCYP), Kadeapa snekTpoHHBIX NpubOpPOB. —
OnekTpoH. TekcToBble faH. — Tomck: TYCYP, 2013. — 10 ¢ [DnekTpoHHbIN pecypc] - Pexxum gocrtymna:
https://edu.tusur.ru/publications/3559, mara obpamenus: 09.03.2017.

3. UWccnemoBaHue  aHW30TPONMM  ONTUUYECKUX CBOMCTB  KDUCTAIIOB HHODAara  JIUTHS:
Metoguueckoe mocobue K JabopaTopHOi paboTe sl CTy[eHTOB OakajaBpuaTa I0 HarpaBeHUIO
11.03.04 — «DneKTpOHMKA U HaHO3/1eKTpoHHKa» [Ipodub: «KBaHTOBas U onTUuecKasi 3/IeKTPOHUKa» /
HaBeioB  B. H. - 2016. 13 c.  [DOnekrtpoHHbIi pecypc] - Pexum  pgoctyna:
https://edu.tusur.ru/publications/5970, nata obpamjenus: 09.03.2017.

4. CpoiictBa ¥ mnapaMeTpbl (HOTONPOBOJUMOCTUA TOMYPOBOAHUKOBBIX (HOTOPE3UCTOPOB:
Metonuueckoe mocobwe K sabopaTopHod paboTe Ais CTy[eHTOB 0OakajaBpviaTa I10 HaripaBJeHHIO
11.03.04210100.62 — DOnekTpoHHMKa M HaHO3/MeKTpOHUWKA. I[Ipodunb: «KBaHTOBasi ¥ oOMNTHYecKas
snekTpoHuKa» / [daBbiioB B. H. - 2016. 16 c. [JnekrtpoHHbId pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/5967, mara obpamenusi: 09.03.2017.

5. WccnemoBaHue CBOKMCTB p-N MEPeXoZioB B TMPUOOpax OMTO3/eKTPOHUKU: MeToaudeckoe
nocobue K JsabopaTopHOi pabore [y CTygeHTOB OakasaBpuara 10 HampaeieHuro 11.03.04 —
«DJIeKTPOHMKA Y HAaHO3/IeKTPOHUKa» Mpoduib: «KBaHTOBasi U ONTHYeCKasi 3/1eKTPOHUKa» / laBbijoB B.
H. - 2016. 17 c. [9nekTpoHHbIM pecypc] - Pexxum foctyna: https://edu.tusur.ru/publications/5969, nara
obparenusi: 09.03.2017.

6. 2. lyka A.A. DnekTpoHMKa.: YueOHOe mocobue s By30B C 3ajjadyaMM K TI7laBaM U
naparpadam. [Tog pea. A.C. CuroBa. CaHkT - ITepepOypr. - 2006, -799 c. - ISBN 5-94157-461-4. YIK
521.38 (075.8). Kon-Bo 3K3.: 3 miT. (Hannuue B 6ubmioreke TYCYP - 3 3k3.)

7. CrpaxoBckuii, I'ne6 Muxaiiopuu. OCHOBbI KBaHTOBOW 37eKTPOHUKU [Tekct] : yueGHOe
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nocobue fy1s1 By30B / I. M. CrpaxoBckuii, A. B. YcneHckuid. - 2-e u3g., miepepad. u jor. - M. : Beiciias
mkona, 1979. - 304 c. : un. - bubmuorp.: c. 299-300. - YIK 621.373.8(075.8) (Hanmiuue B 6ubIMOTEKE
TYCYP - 17 3K3.)

8. KgaHTOBble U OMNTO3/EKTPOHHBIE TPUOOPHI W yCTpoMcTBa: MeTonuueckre yKa3aHUsI K
MpakTUueckuM 3aHATusM / MsarkoB A. C. - 2012. 53 c. [OnekTpoHHbIN pecypc] - Pexxum goctyma:
https://edu.tusur.ru/publications/2495, nara obpaienusi: 09.03.2017.

9. KgaHTOBbIe U OITO3/E€KTPOHHBIE TIPUOOpPHI U YyCTpOHCTBa: MeToauuecKde YKa3aHHUsSI TIO
camocTosTe/bHOM pabore / MsarkoB A. C. - 2012. 15 c. [OnekTpoHHBIM pecypc] - Pexum pocrymna:
https://edu.tusur.ru/publications/2496, nata obpamjenus: 09.03.2017.

12.3.2 YueOHO-MeTOAMYECKHE TTOCOOUA AJISA JINL] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YueOHO-MeTOANUECKHEe MaTepHaslbl [l CAMOCTOSTe/TbHOM U ayJUTOPHOM pabOoThl 00yUaroIMXCs
Y3 YKC/jia WHBAJIU/OB MPEeAOCTaB/sAOTCA B opMax, aalTUPOBAHHBIX K OTPAHUUYEHUSIM UX 3710POBbs U
BOCTIpUSITUS UH(MOPMAL[UH.

JIisi iu1y ¢ HapyLIeHUusIMM 3peHust:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B [eyaTHou (hopMe yBe/MYeHHbIM IPUTOM.

JIisi d1 ¢ HapyLIeHUusIMM cJIyXa:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B IeyaTHOU (popme.

JI/is1 UL ¢ HapylIeHUsIMU OMOPHO-BUraTe/IbHOIO anmnapara:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOU (popme.

12.4. Pecypcel cetn IHTepHer

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPABOYHbIE, TOMCKOBbIE CHCTEMBI U TPpedyeMoe
NMporpaMMHoe obecrieueHue
1. Oo6pa3oBatensHbiii Toptan TYCYP, 6ubmuoreka TYCYP, untepHeT, pemaktop "Microsoft
PowerPoint"

13. MaTepuaibHO-TeXHHYECKOe o0ecrneyeHUe AUCIUILTHHBI
13.1. O6mue TpedoBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCreueHUI0 JUCHHUITUHBI

13.1.1. MaTrepuabHO-TEXHUUECKOE 00ecrieueHUe /ISl IEKIMOHHBIX 3aHATHH
[nst ipoBeileHysI 3aHSATUM JIEKIJMOHHOTO THUIIA, PYIIOBBIX U WUHAUBUAYAJbHBIX KOHCY/IbTALUM,
TEKYII[er0 KOHTPOJISI U TIPOMEXXYTOUHOMN aTTeCTallud WUCTIONb3yeTcss yueOHas ayUuTopusi, C KOJIMYeCTBOM
TI0Ca/IOUHBIX MECT He MeHee 22-24, obopyzoBaHHas JOCKOW 1 CTaHAapTHOH yuebHOI Mebenbio. MiMeroTcst
Har/IsiZiHbIe TTOCOOUS B BU/Ie TIPe3eHTall|i 10 JIEKIMOHHBIM Pa3/iesiaM JUCIUITAHBI.

13.1.2. MaTepua/IbHO-TeXHHYeCKoe obecrieueHue /il NPaKTHYeCKHX 3aHATHI

st mpoBefieHUs] TIPAKTUYECKUX (CeMMHAPCKUX) 3aHSATUH WCIOJb3yeTcs yueOHasi ayAuTopus,
pacniosioxkeHHas 1o agpecy 634034, Tomckas obnacts, T. ToMck, ynuia Bepivnnna, g. 74, 1 3Tax, aya.
110. CocraB obopyznoBanusi: YuebHasi Mebenb; [Jocka MarHUTHO-MapkepHas -1 wr.; KommyTtarop D-Link
Switch 24 port - 1 wt.; Komnstoteps! k1acca He Hwke [I9BM INTEL Celeron D336 2.8 I'T'l. -14 mt.
Vcnonb3yeTcsi /ULIEH3MOHHOE TIporpaMMHoOe obecrieueHue, TakeTbl Bepcueil He Hibke: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2. Vmeercs momeleHusi [l XpaHeHHST U TPOGUIAKTUUECKOTO OOCTy>KUBAHUS
yueOHOTro 000pyAOBaHUSI.

13.1.3. Marepua/ibHO-TEXHUYECKOe o0ecreueHue /i1 JIadD0paToOpHbBIX padoT
[nsi  BbIMOSTHEeHUsT 71ab0paTOpHBIX PaboOT MCIONB3yeTcs UCC/IeoBaTeNbCcKkasi Jlaboparopus,
pacrioniokeHHast B KabuHete 215 Kopriyca dakyssTeta 3/1eKTpoHHOM TexHUKH (PIT) TYCYP mo azpecy:
r. Tomck, yn. BepumnuHa, 74, 2 3Tak. KommbloTepHbIii Kiacc, 000pyI0BaHHBIN KOMITbIOTEPaMH KJlacca
He HKe Pentium IV u Bblllle C LIMPOKOMO/JIOCHBIM JOCTYIIOM B UHTEPHET. VCrosb3yeTcs TULeH3UOHHOe
nporpamMMHOe obecrieueHue, raketsl mporpaMm MS Windows XP Professional with SP3? Matlab v.6.5.
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13.1.4. MaTepua/ibHO-TeEXHHYeCKOe o0ecrieueHue /Jjisi CaMoCTOSITe/TbHOH PadoThI
[nsi camocTosTeNbHOM paboThl HCTONb3yeTcss yuyeOHasi ayauTOpusi (KOMITBbIOTEPHBIM Kiacc),
pacriosiokeHHass 1o afpecy 634034, r. Tomck, yn. Bepumnuna, 74, 1 stax, ayn. 100. Cocras
obopyznoBanusi: yuebHass Mmebenb; KOMITbIOTephI Kiaacca He Hwke [IDBM INTEL Celeron D336 2.8I'T1j. -
4 mrt.; KommbtoTepbl TogkmoueHbl K ceti MHTEPHET u obecreunBarOT AOCTYI B 3/IEKTPOHHYIO
MH(pOpMaL[MOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEpCUTETa.

13.2. MarepuanbHO-TeXHHYeCKoe ofecrnedyeHne JUCIMITIHHBI /IS JIUI| C OrPaHUYeHHbIMH
BO3MO)XXHOCTSAMM 3/J0POBbSI

OcBoeHue JUCHUTIIMHBI uijaMu ¢ OB3 ocCyliecTB/sieTcsl C UCIOMb30BaHUEM CpeJCTB 00ydeHust
0011[ero U CrielMasbHOTO Ha3HAYeHHUs].

[lpu oOyyeHUM CTyIE€HTOB C HapyLIeHUsIMH CJIyXa TIPeAyCMOTPEeHO HCIO/Ib30BaHUe
3BYKOYCW/IMBAIOLLlel anmnaparypbl, MYJbTUMEIUNHBIX CPEACTB W [JPYIMX TeXHUUEeCKHUX CpeZCTB
nipreMa/miepesiaul yueOHoN MH(pOpMaIMK B AOCTYIHBIX (opMax AJisi CTYAeHTOB C HapyIIeHUs MU CJTyxa,
MOOW/ILHOW CHCTeMBbI OOyYeHUs [/ CTYAEHTOB C WHBAMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOW
cucTeMbl. YueOHasi ayUTOpHs, B KOTOPOM 00yuaroTCsl CTy[eHThbl C HapylleHHeM cjiyxXa, 0b6opynoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJUOTEXHUKOW, BUAEOTEXHUKOW, 3JIeKTPOHHOW [OCKOW, MY/IbTUMEOUNMHOMN
CUCTEMOH.

[Mpu oOyueHMU CTY[€HTOB C HAPYWIEHHWAMH 3PeHHUSIMH TIPEeyCMOTPEHO WHCII0/Ib30BaHUE B
JIeKIIMOHHBIX U yueOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/areHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlalijia Ha SKpaHe) NPy MOMOLLY BU/le0yBeTMUnTeIel [/ yla/IeHHOTO TPOCMOTpa.

[Tpu 0OyyeHHH CTYJEHTOB C HapyILIeHUSIMH ONOPHO-/BUraTe/IbHOrO amnmapara HCTo/Ib3yHTCS
aZlbTepHAaTHUBHBIE YCTPOMCTBa BBOJa MH(MOpMAI[MU U Apyrve TeXHUUYecKrWe CpeJCTBa MpreMa/riepejaun
yueOHOM MHGbOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapyLIeHUsMUA OTMOPHO-ABUraTeIbHOTO
arrapara, MOOU/IbHOM CUCTeMbI 00yUeHHUs JJ1s1 Tl C MHBAIUJTHOCTBIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OLEHOYHBIX CPEACTB M MeTOANYECKHE PeKOMeH/Jal[uH

@OH/, OLEHOUHBIX CPeACTB U THUIIOBble KOHTPOJIbHBbIE 3a/laHus, WCIOJIb3yeMble [Jis OLIeHKU
c(hOpMMPOBAaHHOCTA M OCBOEHHsI 3aKpervIeHHbIX 3a AUCLMIUVIMHOW KOMIIeTeHLIUA TIpU TIpOBe/leHUU
TEeKYII[|eH, TTPOME)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKEHUH K paboueli mporpaMme.

OCHOBHbIE MeTOAMYECKHE PEKOMEHJIallM KacarTCsl OpraHu3alid W KOHTPOJIS BbITTOTHEHUS
CaMOCTOSITe/IbHBIX 3a/laHUM.

CTpykTypa mojauu JeKLIMOHHOro MaTepuana. [locie BblZjJauM CamMOCTOSITESTbHBIX 3aJaHui (Ha
JIEKIMK) CO CTY[eHTaMH TJIAaHUPYeTCs TeMa ciefyroiei nekimu. Cpeay pa3HooOpa3usi METO/IOB T0/jauM
Marepuana HauOoOsbIass AaKTUBHOCTb CTY[EHTOB HAO/MofaeTcss TMPU  MPUMEHEHWM TeXHOJIOTHH
«MHTEHCHUBHOMW MeIarorMKu» B BUJIE «IIPOJBUHYTOM KOH(EpPeHTHOW 0030pHOM JIEKIMK», COBMEIIEHHOH C
ceMrHapoM. Ba)kHo Ha ¢oHe 001[uX yueOHBIX 3aflaHN HAUTH «HU3IOMUHKY» B K&XX/[OM 3aJJaHUM CTy[eHTa
Y TI0Ka3aTb AaKTyaJbHOCTb W TIepPCIIeKTHMBbI TIPUMeHeHUsl pelleHus. BaXHO MOKa3aTh [JOCTW)KeHUs
KOHKDETHBIX BBIITYCKHUKOB 10 TIPeJ/I0)KEHHOUN TeMaTHKe.

[IpakTnueckue 3aHsaTusA. VIHTepec y CTyjeHTa MpOSIB/SETCS TOrZA, KOTJa y Hero IoJy4aroTCs
pellieHus Mpe/JIoKeHHbIX 3a/jaHuil. VX BbIMOMHEHNe YYUThIBaeT BOSMOKHOCTU M HAKJIOHHOCTH CTY/leHTa
Y TIO3BOJISIET MPE/IJIOKUTh TBOPUECKOe Pa3BUTHE OTAe/NbHbIX ()parMeHTOB 3a/JaHusl.

3ammra caMmoCTosiTesbHOM paboTbl. Haumbosbliuid WMITyIbC K Pa3BUTUIO  JlaeT HAy4YHO-
TeXHUYeCKass KOH(MEepPEeHIUsl, T/le KaXKbIH CTymeHT 00si3aH BBICTYIHMTL C COOOIIleHHeM O CBOel pabore.
[Ipy moAroTtoBke K HeMy y CTyZeHTa MPOMCXOJWT IepeolieHKa [eATe/bHOCTH, IPUPOCT KOMaH/bI
SHTY3WACTOB /IS y4YaCTHs B Pa3BUTUM PabOT. OTO CIOCOOCTBYeT Ppa3BUTHIO OOIIEKY/IBTYPHBIX
nipodeCcCUOHATBLHBIX KOMIIeTEeHIIHA, BbIpabaThiBaeT HABBIKK IPaMOTHOTO HU3/IOXKEHUS Pe3y/IbTaTOB PabOThI
Y VX 3allUThI [1epesi KOMUCCHEH.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPe/ICTB /AJIfA JIUI] C OTPAaHUYeHHBIMH BO3MO)KHOCTAMH
30POBbsA
[ns CTy#eHTOB C WHBaJMHOCTBIO IPeAyCMOTPEHBI [OIOJHUTE/IbHbIE OLIeHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B TaO/uIle.
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Tabnmuna 14 — Jlono/iHUTEeTbHBIE CPE/ICTBA OL[eHUBAHUSA

Kareropum ctyzseHToB

Buibl 10MO/THUTE/TBHBIX OIJEHOUHBIX
CpeACcTB

AJIA CTYA€HTOB C UHBA/INJHOCTBIO

®dopMbI KOHTPOJISI U OLIEHKH
pe3ynbTaTtoB 00yUeHust

C HapylieHUAMU
clyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboThI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PabOTHI

[Tpeumyl1ieCTBEHHO TMCbMEHHas!
TIpOBepKa

C HapylieHusIMU
3peHus

CobecezoBaHue 110 BOIIPOCaM K 3auerTy,
OTpOC T10 TePMHUHAM

[TpenMy11jeCTBEHHO YCTHAas! TPOBepKa
(MHOVBUYaTbHO)

C Hapy1lieHUsAMU
OIOpPHO-
JIBATaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosTe/IbHbIe Pab0ThI, BOMPOCHI K
3ayeTy

[TpenMy111eCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHUUeHHUSIMU TI0
o01TIeMe TUI[UHCKAM
MOKa3aHUsIM

TecTbl, MMCbMEHHbBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTDOJIbHBIE PA0OThI, YCTHBIE OTBETHI

[TpermMy11iecTBeHHO poBepKa
MeTO/|JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolierocsi Ha MOMEHT ITPOBEPKU

14.3 MeToguuecke peKOMeHJalMy 110 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPAaHUYeHHBIMH
BO3MO)XHOCTSIMH 3/{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcst AOCTynHas ¢opma TIpeoCTaB/ieHusl 3aaHui
OLIEHOUHBIX CPe/ICTB, 8 UMEHHO:

B reuaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpU(TOM;
B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/jaHus! BCIYX;
Ipe/loCTaB/IeHHe 3a/laHusl C UCIIOIb30BaHKeM CypZoIepeBoza.

CTyzeHTaM C MHBa/MJHOCTBHIO YBe/IWYMBAeTCs BpeMsi Ha IMOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCKL. [/1s1 TakKuX CTy[AeHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaBieHus OTBETOB Ha

3a/laHHs, a MMEHHO:

MMMCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITBIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
Tipe/iCTaB/ieHre OTBETOB YCTHO.

[Tpoljeaypa oljeHMBaHUSI pe3y/bTaTOB 00yueHUs WHBAJWJOB M0 AUCLUIUIMHE TIpeaycMaTpuBaeT
nipefjocTaByieHre nHGopMalu B hopMax, aZlalTHPOBAHHBIX K OTPaHUYEeHUSIM UX 3[J0POBbsI U BOCTIPUSITHUS

MH(pOpMaLu:

Jiisi u1y ¢ HapyLIeHUusIMM 3peHus:

B (hopMe 3/1IeKTPOHHOI'0 JOKYMEHTa;
B [1eyaTHOW (hopMe yBe/IMYeHHbIM IIPU(PTOM.

Jnis 1 ¢ HapylIeHUusIMM cJTyXa:

B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;
B IeyaTHOU (popme.

Jis M1 ¢ HapylleHUsIMHM ONOPHO-ABHraTe/IbHOI0 anmnapara:

B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;
B MeyaTHOU (popme.

[Tpu HeoOXOAMMOCTH /17151 0OYUArOIUXCSI C UHBAIMHOCTBIO TPOIe/lypa OIleHWBaHUs Pe3y/ibTaToB
00yueHUs1 MOXKEeT MPOBOJJUTHCSI B HECKOJIBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
KBaHTOBBIE IPHOOPBI M YCTPOHCTBA

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noArotoBku (crneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpasnenHocts (ripo¢uns): KBaHTOBasi 1 onTHYeCKas 3/1IeKTPOHHKA

dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 4

Cemectp: 8

YuebHbIi 171aH Habopa 2014 roga

Pa3paboTumku:
— npodeccop kad. 311 B. H. [1aBbij0B

JK3ameH: 8 cemeCTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

MIPOEKTUPOBAHKE 37IeKTPOHHBIX PUOOPOB,
CXeM U YCTPOWCTB Pa3/inuyHOro
(YHKLMOHAIbHOTO HAa3HAuUeHUs1 B COOTBETCTBUU
C TEXHAUECKUM 3a/]JaHh€eM C HCI0/Ib30BaHUEM
CpeJCTB aBTOMAaTH3aliy POeKTUPOBaHUs

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

[1K-2 CTIOCOOHOCTBIO apryMeHTHPOBAaHHO BbIOMpATh U | [Io/DKeH 3HaTh - (hu3nueckoe cofiep kaHue
peasiM30BbIBaTh Ha MpakTUKe 3(P(eKTHBHYIO SHepPreTUYeCcKoro CrieKTpa KBaHTOBbIX
MeTOJUKY 3KCIIePUMEeHTa/IbHOTO UCC/IeJOBaHUSI | CUCTEM U CTPYKTYP, OCHOBHBIE IapaMeTphl,
rapamMeTpOB U XapaKTepPUCTHK MPUOOPOB, CXeM, | OMMCHIBAIOIIE COCTOSTHUE STUX CUCTEM U
YCTPOMCTB U yCTAaHOBOK 3JIEKTPOHUKU U CTPYKTYP, a TakKe (pu3rnyecKre MpoLeCChl,
HaHO3JIEKTPOHUKU Pa3/IMuHOIO NIPUBOJSLLME KaK K HepaBHOBECHOMY UX
(YHKLIMOHATbHOTO HAa3HauUeHUst COCTOSIHUIO, TaK U MPOLIeCCHI,

[TK-5 TOTOBHOCTBIO BBIMOJIHATE PacyeT U HAlIpaB/IEHHbIE Ha JOCTIKEHHEM

PaBHOBECHOTO COCTOSTHUSI; - TUTIBI,
apXUTEKTYPY U (pu3rueCcKre MPUHIIUATIBI
paboThl KBAHTOBBIX U OMTO3/IEKTPOHHBIX
TIO/TyTIPOBOJJHUKOBBIX TTPUOOPOB 15t
perucTparvy ONTHUeCKOTO U3/TyUeHusl, ero
reHeparyy 1 ipeoOpa3oBaHKsI Ha OCHOBe
KPUCTa/UTMYHe CKUX MPUOOPOB U
reTepoCTPYKTYP;;

[omkeH yMeTb - TIpeABU/IETh
BO3MOKHOCTU U3MEHEeHUsI 37IeKTpUYeCKUX
Y OTNITUUECKUX CBOMCTB KBAaHTOBBIX U
OTITO3/IEKTPOHHBIX CTPYKTYP 3a CUeT
BBeJIeHHS B UX apXUTEKTYPY
JOTIONTHUTETbHBIX MUKPO-W/H
HaHO3JIeMEeHTOB, U3MeHeHUs TOTIOJIOT Y,
reOMeTPUH WK PEKUMOB paboThI; -
paCcCUMTHIBaTh OCHOBHBIE TTapaMeTphl U
XapaKTepUCTUKN UCTOUHUKOB
HEKOTePEeHTHOT0 ¥ KOTePeHTHOTO
W3/Ty4eHUs, U3TOTOB/IEHHBIX U3
ra3000pa3HbIX U TBePOTeTbHbIX
MaTepHuasoB, a TaKxxe POTOeKTOPOB, 1
JiesiaTb BBIBOJ, O TIPUMEHUMOCTH UX [IISI
peleHus NH)KeHePHO-TeXHIYe CKOU
3a/jauM; OLIeHHWBaThb TIPUTOJHOCTD
Marepuaria [ijisi U3rOTOB/IeHUS

3¢ eKTUBHBIX CBETOAMO/OB, J1a3epOB U
JPYTHX NPUOOPOB KBAHTOBOM 3/IeKTPOHUKU
Y OTTO3J/IeKTPOHUKY; ;

[oskeH BafieTh - CIOCOOHOCTBIO K
0000111eHHI0, aHaJTU3y U BOCTIPUSITUIO
nH(OpMaLIH, TIOCTaHOBKe L&/ U BBIOOPY
TyTel ee JOCTW)KeHUS TIPU PelLlieHnH 3aad
co37aHust MpUOOPOB KBAaHTOBOM
3JIEKTPOHUKH U OTITO3/IEKTPOHUKHY; -
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¢bur3rueCcKM ¥ MaTeMaThue CKUM
anrapaToM COBPeMeHHOW ONTHYeCKOU
HaHO3/IeKTPOHU-KU, ee 0CHOBHBIMU
TE€XHOJIOTUYECKUMU MEeTOZaMH1
W3rOTOBJIEHUsI TPUOOPOB; - HABBIKAMH T10
OpraHu3alvu U MpOBeieHUI0
9KCMepUMeHTabHbIX UCC/Ie/J0BaHUM
NpUOOPOB KBAHTOBOM OMTHUKU U
OITO3/IEKTPOHUKH; - HABbIKAMU U
MeTOo/laMU MPOEKTUPOBaHUS U
KOMITbIOTEPHOTO MO/Ie/IMPOBaHUS
NIpUOOPOB KBAaHTOBOM 3/IEKTPOHUKH U
OITO3/IEKTPOHUKU B MHUKPO- WUJU
HaHO3JIEKTPOHHOM UCIIO/THEHUH. ;

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OLIEHUBAHMS KOMITETEHIIMH Ha BCEX 3Tarax
TIpYBeZieHbI B Tabmuie 2.
Tabsuiia 2 — O61Me XapaKTePUCTUKH MOKa3aTe/ied ¥ KPUTEpUeB OLIEHUBAHUsI KOMIIETEHIIWH T10 Taram

ITokasarenu u
3HaTb Y™meTb Bnagets
KPUTEPUH
OtmuHo (Bbicokuit | Obnazaer daktrueckumu | O6saziaeT Juarna3oHOM KonTponupyet paborty,
YPOBEHb) Y TEOpeTHUECKUMHU MIPAaKTUYeCKUX YMEeHUH, TIPOBOZIUT OLIEHKY,
3HaHUSIMU B TIpeZiesiax TpeOyeMbIX /IJisi pa3BUTHsI | COBEPIIEHCTBYeT /IeHCTBUS
r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
MOHMMaHWeM TpaHMUL] abcTparupoBaHust
MIPUMEHUMOCTH nipobeM
Xoporrio (6a30Bbiii | 3HaeT (GakThl, NpUHIUIEL, |O6/MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTH 3a
YPOBEHb) MpoLiecchl, obiue MpaKTUYeCKUX YMeHUH, 3aBeplleHMe 3a/lay B
TIOHATHS B Mpejienax TpeOyeMbIX /ISl pellleHus1 | UCC/Ie/JOBaHUH,
r3yuaemoii obsactu orpefie/IeHHBIX TIP00JIeM B | IPUCTIOCAbIMBaeT CBOe
obsacTv Uccie[OBaHuUs ToBe/ieHue K
oOcTosiTeNIbCTBaM B
peleHHuH mpobiem
YnosnetBoputenbH | ObOnazaeT 6a30BbIMU O6saiaeT OCHOBHBIMU PabotaeT npu npsimom
0 (TTIOpOTroBBI OOIIMMH 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaOJTroieHUH
yYPOBEHb) 7151 BBITIOJTHEHHST TIPOCTBIX
3aja4

2 Peamu3anus KOMIIeTeHI[HIH

2.1 Komnerennus ITK-2

[TK-2: crnocoOHOCTBIO ApPryMEHTHPOBAHHO BbIOMpaTb W peajM30BbIBaTh HAa TPAKTHKE
3¢ heKTHBHYIO METOIUKY JKCIIepIMEHTAbHOTO WCC/IeOBaHUS TTapaMeTPOB M XapaKTepUCTHK TPHOOpPOB,
CXeM, YCTPOMCTB M YCTAHOBOK 3JIEKTPOHUKH M HAHO3/IEKTPOHUKHM Pa3/IMUHOrO (YHKIMOHATBHOTO
Ha3HaUYeHwsl.

st hopMUpOBaHKs KOMIIETEHIIMH HEOOXOAMMO OCYILIeCTBUTD Psifi 3TAroB. JTaribl HOpMUPOBaHMs
KOMITETEHLIUH, TIpUMeHsieMble [Ii 3TOTO BUZBLI 3aHATHH WM HCIONb3yeMble CPeACTBAa OLleHHUBaHWUs
Tnipe/icTaB/ieHbI B Tabsutie 3.
Tabnura 3 — Orarnbl GOPMHUPOBAHKS KOMITETEHIIWH 1 UCTIO/Ib3yeMble CPe/ICTBa OLleHUBaHMUsI

CocraB 3HaTb YmeTb Bnanets
CopepskaHue TIPYHLIUTIBI apryMeHTUPOBaHHO CMOCOOHOCTBIO
3TaroB (GYHKLIMOHHMPOBaHUS U BBIOMpATh U yCTaHaB/MBaTh,
MeTOAMKH U3MepeHust peann30BbIBaTh Ha HaCTpauBaTh Ha MPaKTHKe
rapaMmeTpoB U npakTrke 3(deKTUBHbIe | IPUMEHSTb 3P PeKTUBHbIE
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XapaKTePUCTUK MPHUOOPOB

Y YCTPOWCTB KBAaHTOBOU
3/IEKTPOHUKU U

OITO3J/IEKTPOHUKH, 3HATH U

apryMeHTUPOBaHHO
BBIOMpATh U
peann30BbIBaTh Ha
npakTrke 3¢ eKTHBHYO
MEeTOZUKY
9KCIePUMEHTaIbHOTO
WCC/IeJOBaHUs
rapamMmeTpoB U

XapaKTePUCTHK IMPHOOPOB,

CXeM, YCTPOWCTB U
YCTaHOBOK KBaHTOBOM
3/IEKTPOHUKH,
OITO3/1EKTPOHUKY U
HaHO3J1IeKTPOHUKH
pas/IM4yHOro
(yHKLIMOHATBLHOTO
HasHaueHUst

METOJMKU
9KCIIePUMEHTa/IbHOTO
WICCTIeZIOBaHMS
rapaMeTpoB U
XapaKTepUCTHK ITPUOOPOB,
CXeM, YCTPOMCTB U
YCTaHOBOK KBaHTOBOM
3JIEKTPOHUKH,
OTTO3/IEKTPOHUKU U
HaHO3/1IeKTPOHUKU
PEEYIZEI[040)
(byHKLMOHATBHOTO
Ha3HaueHUs

METOJMKH
9KCIePUMEHTa/IbHOTO
WCCTIe[JOBaHMs
rapamMeTpoB U
XapaKTepPUCTHK IMPUOOPOB,
CXeM, YCTPOMCTB U
yCTaHOBOK KBaHTOBOM
3/IEKTPOHUKH,
OTNTO3/IeKTPOHUKU U
HaHO3/1IeKTPOHUKU
PEEYIZEI(040)
(byHKLMOHATBHOTO
Ha3HauYeHUs

Buapbl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTepakTHUBHbIE
nabopaTopHbIe 3aHATHSI;
* VHTEpaKkTUBHbIE
JIeKLIUY;

* [lpakTueckue
3aHATUS;

* JlaboparopHbie
paboTHI;

* Jlekuuu;

* CamocTosTesbHas
pabora;

* NHTepakTuBHbIE
TpaKTUYeCKUe 3aHATHS;
* IHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* IHTepakTUBHbIE
JIeKLI1Y;

* [lpakTuueckue
3aHATHS;

* JlabopaTtopHble
paboThI;

* Jlekuuu;

* CamocTosiTe/ibHast
pabora;

* llHTepakTuUBHBIE
MpaKTUYeCcKe 3aHsTHS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
paboThI;

* CamocTrosiTe/bHas
paborta;

HUcronb3yemble * Otyet no * Otyet no * Otyet no
CpeAcTBa naboparopHoii pabore; naboparopHoii pabore; naboparopHoii pabore;
OL€HUBaHNA * Ormpoc Ha 3aHATHSX; * Omnpoc Ha 3aHATUSAX; * Pedepar;
* Pedepar; * Pedepar; * DK3aMmeH;
* DK3aMeH; * DK3aMeH;
dopMy/nMpoBKa TMOKasaTesieldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHLMM TpUBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTesii ¥ KpUTEPUU OL[eHMBAHMsI KOMIIETeHL[MH Ha JTarax
CocraB 3HaThb YmeTb Bnagets
OT/yHO * CrocoOHOCTBIO

(BBICOKMI YPOBEHb)

* TIPUHIIMITBI
(yHKIIMOHHMPOBaHUS U
METOAUKHU U3MepeHust
rapaMeTpoB U
XapaKTepPUCTUK
NIpUOOPOB U YCTPOMCTB
KBAHTOBOW 3/IEKTPOHUKH
Y OTITO3/IEKTPOHUKH,

* apryMeHTHPOBAaHHO
BbIOMpATh U
peasii30BbIBaTh Ha
ripakTHKe 3 (peKTUBHbIE
METOAUKHU
9KCIIePUMEHTaTbHOTO
MCCJIe/I0BaHUS
rapaMeTpOB U

yCTaHaB/IMBaTh,
HaCTpauBaTh Ha
MPAaKTHKe TIPUMEHSITh

3¢ deKTHBHbIE METOJUKU
9KCITIePUMEHTATbHOTO
WCCIIeI0BaHUS
rapaMeTpOB U
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3HaTh U
apryMeHTUPOBaHHO
BbIOMpATh U
peasM30BbIBaTh Ha
NpakTUkKe 3(hHeKTUBHYIO
METOZUKY
9KCIIePUMEHTaIbHOTO
MCCIIe/I0BaHuUs
rapaMeTpoB U
XapaKTepUCTUK
IprbOpOB, CXeM,
YCTPOWCTB U yCTaHOBOK
KBaHTOBOM 3/1eKTPOHHUKH,
OTTO3/IEKTPOHUKY U
HAHO3JIEKTPOHUKH
pa3/InyHOro
(yHKIIMOHATbHOTO
Ha3HaueHus;

XapaKTepHCTHK
npuOOPOB, CXeM,
YCTPOMCTB U yCTaHOBOK
KBaHTOBOU 3/1€KTPOHUKH,
OMNTO3/1eKTPOHUKU U
HaHO3JIeKTPOHUKU
PEEVIZEI(OY0)
(byHKL[MOHATBHOTO
Ha3HaueHUs;

XapaKTepUCTHK
npubOpoB, CXeMm,
YCTPOMCTB U yCTaHOBOK
KBaHTOBOM 3/1eKTPOHUKH,
OTITO3/IEKTPOHUKH U
HaHO/1eKTPOHUKHU
Pa3/IMuHOro
(YyHKLIMOHAIBLHOTO
Ha3HAUYeHMUs;

Xoportio (6a30BbIit

¢ MEeTOJUKHU M3MepeHHs

® peajr30BbIBaATh Ha

* CrOCOOHOCTHIO HA

KakK peajii30BbIBaTh Ha
ripakTrKe 3(h(eKTUBHYIO
METOAUKY
9KCIIepUMeHTaIbHOTO
MCCIIe/I0OBaHuUs
rapaMeTpoB U

CXeM, YCTPOMCTB U
YCTaHOBOK KBAaHTOBOM
/IEKTPOHUKU U
OMTO3/IEKTPOHUKY;

YPOBeHb) rapaMeTpoB U npakTuke 3¢ (eKTUBHbIe | TPaKTHKe MPUMEeHSTh
XapaKTepUCTHK METOJUKHU 3((peKTUBHbIE METOANUKU
npruOOPOB U YCTPOKCTB SKCIIepUMEHTAILHOI0 3KCIIepUMEHTA/IbHOI0
KBaHTOBOU 3/IEKTPOHUKM | MCC/Ie[0BaHUsS HUCCIe0BaHUsA
Y OITOSJ/IEKTPOHUKY, rapamMeTposB U rmapaMeTpoB U
3HAaTb U XapaKTepUCTHK XapaKTepUCTHK
apryMeHTHPOBaHHO npubopoB, CxeMm, nprubOpOB, CXeM,
BbIOMpATh U YCTPOWCTB U yCTaHOBOK YCTPOWCTB U yCTaHOBOK
peasiM30BLIBATh Ha KBAHTOBOUW JIEKTPOHUKHY, | KBAHTOBOW /IEKTPOHUKH,
NpaKkTUKe 3(P()eKTUBHYIO | OINTO/IeKTPOHUKU U OIITO3/IeKTPOHUKHU U
METOJUKY HaHO3/IEKTPOHUKU HaHO3/IeKTPOHUKU
SKCIIepUMEHTaIbLHOI0 Pas3IMyHOro pas3IUYHOro
WCC/IeI0BaHUs (bYHKIMOHATBHOTO (yHKIIMOHATbHOTO
rapamMeTpoB U Ha3HaueHus, Ha3HaueHus,
XapaKTepUCTUK
IprbOpOB, CXeM,

YCTPOWCTB U YCTaHOBOK
KBAaHTOBOM 3/1eKTPOHUKH,
OIITO3/IEKTPOHUKU U
HaHO3/IEKTPOHUKHU
Pas/IMyHOIo
(byHKILIMOHA/TLHOTO
Ha3HaueHus,;

Y0BNETBOPUTENBH | ¢ TIPUHLIUIIBI U3MEPEHHsl | * peasr30BbIBaTh Ha * CrI0COGHOCTBIO Ha

0 (TIOpOroBBIi TIapamMeTpOB IMPUOOPOB U | TIPAKTHKE METOJUKH MPAKTHKe IMPHUMEHSTh

YPOBEHbB) YCTPOWCTB KBAaHTOBOU 9KCIIepUMEHTATBLHOIO METOJ VKU
3/IeKTPOHUKU U HCC/Ie0BaHUsA 3KCIIepUMEHTA/ILHOI0
OINTO3/IeKTPOHUKH, 3HaTh | apaMeTpoB MpUOOpOB, HUCCIe0BaHUsA

rapameTpOoB IMPUOOPOB,
YCTPOMCTB U yCTaHOBOK
KBaHTOBOW 3/IEKTPOHUKH,
OTITO3/IEKTPOHUKH ;
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XapaKTepUCTHK
npUOOPOB, CXeM,
YCTPOMCTB U YCTaHOBOK
KBaHTOBOU 3/1€KTPOHUKH,
OTITO3/IEKTPOHUKH ;

Tabuia 5 — Orarbl

2.2 Komnerenuus I1K-5

ITK-5: rOTOBHOCTBIO BBITIO/IHATH pacueT U IMPOEKTUPOBaHHE 3IeKTPOHHBIX NMPUOOPOB, CXeM U
YCTPOMCTB pa3iuuHOr0 (PYHKIIMOHA/TBHOTO Ha3HaueHWsi B COOTBETCTBUM C TeXHUUECKUM 3a/laHMeM C
MICII0/Tb30BaHUEM CPe/[CTB aBTOMAaTH3aliy TPOEeKTUPOBAHHUSL.

st popMHUpOBaHUST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAaroB. DTarbl (JOPMUPOBAHHUS
KOMITETEHLIUH, TIpUMeHsieMble [jIi 3TOTO BUZBLI 3aHATHH WM UCIONb3yeMble CPeACTBAa OLleHHUBaHWUs
Tipe/iCTaB/ieHbI B Tabsuile 5.
OPMHPOBaHHsI KOMITETEHIIUH 1 UCTI0/Ib3yeMbIe CPeICTBA OLleHUBaHMUsI

METOJUKH BbINIOJTHEHHUS
pacuera u
NIPOEKTUPOBaHUSA
NprOOPOB KBaHTOBOM
3/IEKTPOHUKU U (POTOHUKH,
CXeM U YCTPOMCTB
pas/IM4yHOro
(yHKLIMOHATBLHOTO
HasHaueHUs B
COOTBETCTBUHU C
TeXHUYeCKUM 3alaHHeM C
WCTI0/Ib30BaHUEM CPeZICTB
aBTOMaTHU3aLy
MPOEKTUPOBAHUS

pacueToB, a TaKxKe
METO/IMKHY BBITIOJTHEHUS
pacueTa u
TIPOEKTUPOBAHUS
nprbOpPOB KBaHTOBOM
3JIEKTPOHUKU U (POTOHUKH,
CXeM U YCTPOMCTB
pa3/IunyHOro
(GYHKLMOHABHOTO
Ha3HaueHus B
COOTBETCTBHH C
TeXHUUeCKUM 3aJlaHHeM C
WICTI0/Tb30BaHUEM CPeJCTB
aBTOMaTHU3aLuu
MIPOEKTHUPOBAHUS

CocraB 3HaTb YmeTb Bnanets
CopepxaHue TIPUHLIUITBI ¥ aJITOPUTMBI | OOBSICHATE U TIPUMEHSITh | TTPUHLIAIIAMH 1
3TarioB pacyeToB, a TaKxe TIPUHLIUIIBI U @JITOPUTMBI | a/ITOPUTMAMM PacueToB, a

TaK)Ke MeTOUKaMu
BBINO/IHEHUS pacyeTa U
MIPOEKTHUPOBaHUS
nprOOPOB KBaHTOBOM
371eKTPOHUKU U
OTITO3/IEKTPOHUKH, CXeM U
YCTPOMCTB pa3MuHOrOo
(byHKLMOHATBLHOTO
Ha3HaueHUs B
COOTBETCTBUHU C
TeXHUYeCKUM 3a/laHieM C
WCT0/Ib30BaHUEM CPeZICTB
aBTOMAaTH3alu1
MIPOEKTUPOBaHUs

Buabl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTepaKkTHUBHbIE
nabopaTopHbIe 3aHATHSI;
* VHTepakTHUBHbIE
JIeKLIUY;

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
paboTHI;

* Jlekumu;

* CamocTosTesbHas
pabora;

* NHTepakTuBHbIE
TpaKTUYeCKUe 3aHATHS;
* lIHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* IHTepakTUBHbIE
JIeKLI1Y;

* [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
paboThI;

* Jlekuuu;

* CamocTosiTe/ibHast
pabora;

* lHTepakTuUBHBIE
MpaKTHYeCcKe 3aHsTHS;
* VIHTepaKkTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
paboThI;

* CamocTrosiTe/bHas
paborta;

Wcnons3yemblie
cpeAcTBa
OLIeHUBaHUs

* Otyet no
naboparopHoii pabore;
* Ormpoc Ha 3aHATHSAX;
* Pedepar;
* DK3aMeH;

* Otyet no
naboparopHoii pabore;
* Omnpoc Ha 3aHATUSAX;
* Pedepar;
* DK3aMeH;

* Otyet no
naboparopHoii pabore;
* Pedepar;
* DK3aMeH;

dopMy/nMpoBKa TMOKasaTesleldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEeHL[MM TIpUBe/leHa B

Tabsuie 6.
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Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocrTas

3HaThb

YmeTs

Bnagets

OmnuHO
(BBICOKMI YPOBEHb)

* TPUHLUIIBI U
aJITOPUTMBI PacueToB, a
TaK>Xe MeTOZIMKH
BBITIOJTHEHUS pacueTa u
NIPOEKTUPOBaHUS
npubOpPOB KBaHTOBOM
3JIEKTPOHUKU U
(hoToHUKH, CXeM U
YCTPOUCTB pa3IMuHOIO
(YHKLIMOHAIBHOTO
Ha3HaueHUs B
COOTBETCTBHH C
TeXHUYECKUM 3a/laHieM C
WCTIO/Tb30BaHUEM CPEe/ICTB
aBTOMaTu3alu
TIPOEKTUPOBAHMSI;

* OOBSICHATH U
TIPUMEHSITb TIPUHITUTIBI 1
aJrOPUTMBI PacyeToB, a
TaK)ke MeTOAUKHU
BBITTOJIHEHUSI pacyeTa u
TIPOeKTUPOBAHUS
prOOpPOB KBaHTOBOM
3/IeKTPOHUKU U
(hOTOHUKH, CXeM U
YCTPOWCTB pa3IMuHOTO
(yHKL[MOHATBHOTO
Ha3HaueHusi B
COOTBETCTBUU C
TeXHUYEeCKUM 3a/]JaHueM C
WCTI0/Ib30BaHUEM CPeZICTB
aBTOMaTU3aluu
TIPOEKTUPOBAHHUS;

* TIPUHLUIAMH U
aJITOPUTMaMH PaCueToB,
a TaK)ke MeToANKaMHU
BBITIOJTHEHUSI pacyeTa U
MPOEKTUPOBAHKS
puOOPOB KBAaHTOBOU
3JIEKTPOHUKH U
OTITO3/IEKTPOHUKH, CXeM
1 YCTPOMCTB pa3/inuyHOro
(yHKLIMOHAILHOTO
Ha3HaueHUs B
COOTBETCTBUHM C
TeXHUYeCKUM 3aZlaHieM C
WCTIO/Ib30BaHUEM CPE/ICTB
aBTOMaTHU3aLuu
MPOEKTUPOBAHMUS;

Xopotiio (6a30BbIit

* METOAUKHU

¢ TIpPUMEHATH d/ITOPHUTMbI

¢* MeTOAMKaMHu

3JIEKTPOHUKU U
(hOTOHUKY pa3IUYHOTO
(hyHKIIMOHATbHOTO
Ha3HaueHus B
COOTBETCTBUHU C
TeXHUYeCKUM 3aZlaHHeM C
UCTI0/Ib30BaHUEM CPe/ICTB
aBTOMaTU3aLiu
TIPOEKTUPOBAHHUS;

nprOOPOB KBaHTOBOU
3/IEKTPOHUKH U
(OTOHUKH pa3IMUHOTrO
(bYHKIMOHATBHOTO
Ha3HaueHus B
COOTBETCTBHH C
TeXHUUeCKUM 3aJJaHheM C
WICTIONIb30BaHUEM CPEe/ICTB
aBTOMaTHU3aluu
TIPOEKTUPOBAHMUS;

YPOBEHb) BLITIOJIHEHUA pacyeTa U pacyeToB, a TaKXXe BBITIOJIHEHUSA pacyeTa U
MIPOEKTHPOBaHUSA METOAVKHU BbITIOTHEHHSA IIPOEKTUPOBAHMS
NpUOOPOB KBaHTOBOU pacyeta u nprbOPOB KBaHTOBOU
3/IEKTPOHUKU U MPOEKTHPOBAHMUS 3/IeKTPOHHKHU U
(hOTOHUMKH, CXEM U NprOOPOB KBaHTOBOU OIITO2/IEKTPOHUKH, CXeM
YCTPOMCTB pa3/IMuHOIo 3/IeKTPOHUKU U Y YCTPOWCTB pa3/IM4yHOIo
(hyHKIIMOHATbHOTO ($hOTOHUKH, CXeM U (yHKIIMOHATBbHOTO
Ha3HaueHusd B YCTPOMCTB pa3/IMYHOIO Ha3HaueHMs B
COOTBETCTBHUU C (YHKLIMOHATbHOTO COOTBETCTBUU C
TEeXHUYECKUM 3a/laHUeM C | Ha3HaueHHs B TEXHUYECKUM 3alaHUEeM C
HCII0/Ib30BaHUEM CPeJICTB | COOTBETCTBUMU C UCII0/Ib30BaHUeM Cpe/iCTB
aBTOMAaTHU3aLlH TeXHUYECKUM 3aJlaHieM C| aBTOMaTH3aluu
IIPOEKTHUPOBaHU; HCII0/Ib30BAHUEM CPEeJICTB | IIPOEKTHPOBaHUA;
aBTOMAaTHU3aL1
IIPOEKTHUPOBaHU;
YIOB/IETBOPUTEIBH | * MeTOAUKH * IIpUMEHATb MeTOLUKHU * MeTOoJuKaMU
0 (TIOpOroBbIi IIPOEKTHPOBaHUA pacyeta u BBITIOJIHEHUA
YPOBEHb) NpUOOPOB KBAaHTOBOU IIpOEKTUPOBAHUS IIPOEKTHUPOBaHUs

nprbOPOB KBaHTOBOU
3JIEKTPOHUKU U
OMTO3/IEKTPOHHKHU
pas3/IMYHOro
(YHKLIMOHATbHOTO
Ha3HaueHusl C
WCTI0/Ib30BaHUEM CDPe/ICTB
aBTOMaTU3aLuu
NPOEKTUPOBAHMS;

AeATEe/IbHOCTH, XdPAKTEPU3IYIOLIMUX 3TAllbl

3 TunoBbIie KOHTPOJ/IbHbIE 3aJaHUA
Ilisi peany3aliiu BhIIIETIEPEUNC/IEHHBIX 3alau 00yUYeHHsl MCIOJb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHWH, HaBBIKOB W (WJTH) OIbITa
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oOpa3oBaTe/IbHOM MPOrpaMMBbl, B CJIeYIOIIEM COCTABe.

3.1 Temsbl pedepaToB

— 1. OnpepeneHve KOHLEHTPALM JIETUPYIOIIMX TPUMecel Ji/isl TOTyueHUsl MOJyTPOBOJHUKA C
COOCTBEHHBIM TUIIOM TIPOBOJUMOCTHU. 2. DOTONPOBOAUMOCTH MOJYTIPOBOHHUKA: €€ TUITbl U MeXaHU3MbI
BO3HUKHOBEHUsI, OCHOBHbIe rapaMeTpbl. PacueT Ko3dduiirieHTa ycuieHusi OTONPOBOAUMOCTH U METO/IbI
ynpasieHus: uM. 3. P0OTO34C B MOAYNPOBOJHUKAX: MeXaHU3Mbl ee BO3HUKHOBEHMS, OCHOBHbIE THIIbI,
MeTo/bl pacyera, 0Oa3oBble mapameTpbl. 4. CpaBHeHHe CIIeKTpajbHbIX XapaKTePUCTHUK pPe30HaTOpPOB
3aKpBITOTO U OTKPBLITOTO TUIIOB. 5. [Ipoxo)KeHre ONTHYeCKOro U3/1yueHus yepe3 rpaHuULy paszesa JByX
Cpe/i: OCHOBHbIE SIB/IeHUS], XapaKTePUCTUKU U TlapameTphl. 6.CriOHTaHHOe U BBIHY)KJEHHOe H3TydyeHue
atoma, ko3(hduIMeHTsl OWHINTeNHa, WX (U3WYeCKUM CMBICI W TIpUPOZia CBA3W MeXAy COOOM,
BO3MO)KHOCTb yTIpaB/IeHUs] UWC/IEHHBIMM 3HAUeHUSIMM [lapaMeTpaMy BBbIHY)KJEHHOTO M3/IyuyeHus U
BBIHY>K/JIEHHOIO ToIIolleHus. 7. Vlaeonorusi co3faHusl reHeparopa ONTHYECKOrO HU3/yueHHUs Ha OCHOBE
YCUNUTeNsT S7eKTPOMarHUTHOTO wu3nyueHus. 8. Bujpl Hakaukd, CBOWCTBA HakKaukKu B Tpex- W
YyeThIpeXypoBHeBON cxeMaX. CpaBHeHHe HX BO3MOXKHOCTei. 9. IlpuHimn paboTel ¥ W TUIMYHBIE
3HAYeHUs] TapaMeTpPOB TeHepPUPYeMOro W3/y4YeHUs MOJIeKy/sIpHbIX JiazepoB. 10. TIpuHUuMI paboThl U
TUMWYHBIE 3HaYeHUs NTapaMeTpPOB reHepUpyeMOoro M3/Iy4YeHHs] MOHHBIX ja3epoB. 11. [TpuHumn paboTs! U
TUTNUYHbIe 3HAaYeHUsI TTapaMeTPOB reHepUpyeMOro U3/1yueHust Mo/TyTPOBOJHUKOBBIX J1a3ePOB

3.2 Tembl JOMaITHUX 3aJAaHUH
— ®dopmupoBaHre 30HHOTO CIIeKTpa TBEPAOIo Tesa, BO3MOXXHOCTH YIIPaB/IeHUs UM.
— TloHsTHE MeTacTaOM/ILHBIX COCTOSTHUM, BpEMEHH pelaKCar||H.
— KosdduimeHnT ycuneHusi UHBEPCHOM Cpe/ibl.
— CBolicTBa ONTUUECKOTO Pe30HaTOpa OTKPBLITOTO THIIA.

3.3 TemMbl OIPOCOB HA 3aHATUAX

— @opMupoBaHUe 30HHOTO CIIeKTpa TBepZoro TeJsa, BO3MOXKHOCTH YIIpaB/IeHUs M.

— TlonsATHe MeTacTaOMIBHBIX COCTOSIHWM, BpeMEeHU peslaKCariyu.

— KosdduiveHT ycuneHusi MHBEPCHOW CpeJioi, CBOMCTBA ONTHYECKOTO pe30HaTopa OTKPBLITOTO
TUIA.

— Turmbel (GOTONPOBOJUMOCTH, €e OCHOBHbIE ITapaMeTpPhbl U XapaKTepUCTHKHU.

— [IlonsTtue ko3 duumenTa ycuneHus: GOTONPOBOJUMOCTH.

— Twunel ¢potosc. Mexanusm nosiBieHust 6apbepHoii (oTO3/C.

— @O0TO/eTeKTOPhI HA OCHOBE KBAaHTOBBIX SIM U CBEPXPELIeTOK.

3.4 DK3aMeHaLOHHbIEe BOIIPOCHI
— @opMupoBaHUe 30HHOTO CIeKTpa TBep0ro TeJia, BO3MOXXHOCTH YTIPaB/IeHUs UM.
— TlonsaTne MeTacTabMIBLHBIX COCTOSIHWM, BpeMeHU perakCcariyy.
— KosdduimieHT ycuneHus: UHBEPCHOW Cpefbl.
— CBoiicTBa ONTUUECKOTO pe30HaTOPa OTKPBITOTO THUIIA.
— @opMupoBaHKe 30HHOTO CIeKTpa TBep0ro TeJia, BO3MOXXHOCTH YTIPaB/IeHUs UM.
— TlonsaTHe MeTacTabMIBHBIX COCTOSIHWMN, BpEeMEeHU PeraKCariyy.
— KosdduimeHnT ycuneHvss ”HBEpCHOM Cpejoii, CBONCTBA ONTUUYECKOTO pe30HaTopa OTKPBITOTO
THUIA.
— Tunbl GOTONPOBOJUMOCTH, €e OCHOBHbIE ITapaMeTphbl U XapaKTepUCTHKHU.
— Tlonsitne ko3¢ duieHTa ycrneHus: GOTONPOBOJUMOCTH.
— Tunsl dbotoszac. MexaHu3M T0siB/IeHUS 6apbepHOU GoTo3/IC.
— @OoTO/eTeKTOPhI HA OCHOBE KBAHTOBBIX SIM U CBEPXPELIeTOK.

3.5 TemsI 1a6opaTopHbBIX padoT
— 1. OrmipezeneHue LIMPHUHBI 3arpellieHHON 30HBI TOMYTIPOBOJHUKA METOZOM TeMITepPaTypPHOTO
CKaHMpOBaHUs (/abopatopHasi ycTaHOBKa). 2. VlccienoBaHHe CBOWCTB p-n repexofa B Tpubopax
OTITO3/IEKTPOHUKH (KOMITbIOTEpPHOE MojesmpoBanue). 3. CBoiCTBa M mapaMeTpsl (OTOTPOBOAMMOCTH
TIO/TyTIPOBOJJHUKOBBIX (hOTOpe3ncTopoB (aboparopHasi ycraHoBka). 4. VccrenoBaHWe aHH30TPOITHU
OTNITUYECKUX CBOMCTB KPUCTA/VIOB HUODOATa MUTHS (KOMITBIOTEPHOE MOZIe/TUPOBAHKE).
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4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3aJjau 00ydyeHHsl UCTIONb3YIOTCS CIeAyIoIiue
Marepuarbl:
— MeToJuuecKhe Marepuarbl, Orpejersiolide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITA [eATeTbHOCTH, XapaKTepH3yIOLIMUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas 1uTeparypa
1. Tuxtun, Anekcanzp HukonaeBuu. KBaHTOBasi 1 onTryeckas 3/eKTpoHuKa [Tekcr] : yueGHUK
asist By3oB / A. H. ITuxtun. - M. : Abpuc, 2012. - 656 c : wi. - bubmumorp.: - ISBN 978-5-4372-0004-9 :
YK 621.373.8(075.8) 621.383(075.8) PYB 621.373 (nanuuue B 6ubmroteke TYCYP - 42 5k3.)
2. ®usnueckre OCHOBBI OMTO3IEKTPOHUKU: YueOHoe mocobue / daBbigoB B. H. - 2016. 139 c.
[SnekTponHsIi pecypc] - Pexxum moctymna: https://edu.tusur.ru/publications/5963, cBo60AHBIH.

4.2. lonoHMTe/IbHAA IMTeparypa

1. Manbnue, Bnagumup AnekcaHapoBuu. OCHOBbI KBaHTOBOW 3/IEKTPOHMKM U Jla3epHOM
TeXHUKH : YuebHoe rmocobue st By30B / B. A. Manbimes. - M. : Beiciias mikosna, 2005. - 542[2] c. : un.,
Tabn. - bubmorp.: c. 536-539. - ISBN 5-06-004853-5 : 295.24 p. YK 621.373.8(075.8) (Hanuuue B
oubmioreke TYCYP - 38 3k3.)

2. Bopucenko, Bukrop EBrenbeBuu. HaHoanekrponuka [Tekcr] : yueOHOe mocobue fjist By30B /
B. E. bopucenko, A. /. BopobweBa, E. A. YTkuna. - M. : BUHOM. Jlabopartopus 3Hanui, 2012. - 224
c. : wi. - (HanorexHonoruu). - Bubmmorp. B KoHije uacteid. - ISBN 978-5-94774-914-4 : Y[IK 621.382-
022.532(075.8) (Hanmuuue B 6ubmmoreke TYCYP - 81 3K3.)

3. UrnatoB, Anekcanzp HwukosaeBuu. OnTo3/eKTpOHUKa W HaHO(oTOHUKa [TekcT] : yuebHOe
nocobue asst By30oB / A. H. UrHaros. - CII06. : Jlanus, 2011. - 539, [5] c. : un. - (YueOHUKH /151 BY30B.
CneranibHast ureparypa). - bubmorp.: ¢. 526-530. - ISBN 978-5-8114-1136-8 : ¥/IK 621.383(075.8)
621.383-022.532(075.8) (Hanuume B 6ubmmoreke TYCYP - 15 3K3.)

4.3. Obsi3aTe/bHBIE YYe0HO-MeToAHYeCKHe IT0Co0us

1. [aeeigoB B.H. ®u3snueckre 0CHOBBI ONTO3/IEKTPOHUKU: YuebOHO-MeTonuecKoe rmocobue ajis
CaMOCTOSATe/TbHOM paboThI CTYI€HTOB HarpaB/ieHNH MOAr0TOBKY «VIHPOKOMMYHUKAIMIOHHbIE TEXHOJIOTUN
Y CUCTeMbI CBsi3U» U «KBaHTOBBIE U OMTO3/IEKTPOHHBIE TPUOOPHI U ycTpoiicTBa» / daBbizioB B. H. - 2016.
92 c. [DnekTponHsI pecypc] - Pexxum focrtyma: https://edu.tusur.ru/publications/5964, cBob6ogHbII.

2. [HaBbiioB B.H. V3mepeHue IIMpHHBI 3ampellieHHOW 30HbI TIOMYTIPOBOJHUKA MeTO[0M
TeMITepaTypHOTO CKaHMpOBaHMsA. YueOHO-MeToideckoe Tocobue K saboparopHoii pabote. Tomck:
TYCVYP, 2013. — 10 c. [DnekrpoHHbI# pecypc]: PyKoBoACTBO K JlabopaTtopHoii pabote. — Tomck: Tom. roc.
YH-T cucTeM yripaBneHuss U paguodnektponuku (TYCYP), Kadegpa smnekTpoHHBIX TNpUOOpPOB. —
OnekTpoH. TekcToBble jjaH. — Tomck: TYCYP, 2013. — 10 ¢ [DneKTpoHHBIN pecypc] - Pexxum gocTyra:
https://edu.tusur.ru/publications/3559, cBOOOAHBIIA.

3. UWccnemoBaHve  aHM30TPONMM  ONTUYECKUX CBOMCTB  KDUCTA/NIOB HHOOara JIUTHS:
Metoguueckoe mocobuwe K JabopaTopHOU paboTe [jis CTy[eHTOB OakajaBpuaTa I10 HarlpaB/IeHUIO
11.03.04 — «DneKTpoHMKA M HaHO3/1eKTpOHUKa» IIpodunb: «KBaHTOBasi U oNTHYeCKasi 37eKTPOHUKa» /
HaebiioB  B.  H. - 2016. 13 c. [DnekrtpoHHeli pecypc] - Pexum pgoctyna:
https://edu.tusur.ru/publications/5970, cB060gHBIA.

4. CpoiicTBa M TmapaMeTpbl ()OTONPOBOJUMOCTH I0/yTIPOBOJHUKOBBIX (POTOPE3UCTOPOB:
Metoauueckoe mocobue K sabopaTopHoi pabore s CTy[eHTOB OakajaBpuaTa I0 HaripaBeHHIO
11.03.04210100.62 — DnekTpoHMKAa W HaHO3/MeKTpoHWKa. [Ipoduib: «KBaHTOBasi W ONTUUECKas
anekTpoHuka» / [HaBbigjoB B. H. - 2016. 16 c. [OnektpoHHbiii pecypc] - Pexum pgoctymna:
https://edu.tusur.ru/publications/5967, cBoOOOAHBIIA.

5. HccrnenoBaHue CBOWMCTB p-n IepexofoB B Tpubopax OMTO3/IEKTPOHUKU: MeToauueckoe
nocobue K JsaboparopHoii pabore s cTygeHTOB OakasnaBpuara 1o HarpaBneHuro 11.03.04 —
«DNeKTPOHMKA M HaHO/IeKTPOHUKa» Mpodusib: «KBaHTOBasi U ONTHUECKasi 371eKTpOHKKa» / [laBbijoB B.
H. - 2016. 17 c. [DnektpoHHbli pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/5969,
CBOOO/THBIM.

6. 2. Ilyka A.A. OnekTpoHuKa.. YueOHOe mocoOWe a1 By30B C 3aJjadyaMd K I7laBaM M
naparpadam. ITox pen. A.C. CuroBa. CaskT - [Tepep0Oypr. - 2006, -799 c. - ISBN 5-94157-461-4. YK

CornacoeaHa Ha noprane Ne 16848 25



521.38 (075.8). Kon-Bo 3K3.: 3 mT. (Hanuuue B 6ubmoreke TYCYP - 3 9K3.)

7. CrpaxoBckuli, [71e6 Muxaiiouu. OCHOBBI KBaHTOBOW 3/1eKTPOHUKU [Tekct] : yuebGHOe
nocobue f1s1 By30B / I. M. CtpaxoBckuii, A. B. YcnieHckuid. - 2-e u3g., miepepad. u jor. - M. : Beiciias
mkona, 1979. - 304 c. : un. - bubmuorp.: c. 299-300. - YIK 621.373.8(075.8) (Hanmuuue B 6ubOIMOTEKE
TYCYP - 17 3K3.)

8. KgaHTOBble U OMNTO3/MEKTPOHHBIE TPUOOPHI W yCTpoicTBa: MeTonuueckre YKa3aHUsI K
MpakTUueckuM 3aHATusM / MsarkoB A. C. - 2012. 53 c. [OnekTpoHHbIN pecypc] - Pexxum goctyma:
https://edu.tusur.ru/publications/2495, cBo60gHBIMA.

9. KgaHTOBble M OMTO3/€KTPOHHBIE TMPHUOOPHI W YCTPOWCTBA: MeToguueckue yKa3aHUs II0
camocTosTe/bHOM pabore / MsarkoB A. C. - 2012. 15 c. [OnekTpoHHBIM pecypc] - Pexum mocrymna:
https://edu.tusur.ru/publications/2496, cBo60OAHBI.

4.4. Pecypcel cetu IHTepHeT

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
1. O6pa3oBatensHbiii Toptan TYCYP, 6ubmuoreka TYCYP, unTepHeT, pemaktop "Microsoft
PowerPoint"
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